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PESTICIDES AND TOXIC SURSTANCES

ENCRANLUL

SURJECT: Abbrevisted Peer Review illeeting on Rall-s

FRO'I: John A. Quest, Ph.D. ﬂQ ;»,/:25' 7.4

Team Leader, Sciencific Mission Supporz Staff
Toxicology Branch/HED (TS-769)

TO: Lois Rossi, Product Manager #21 -
Registration Division (TS-767)

The Toxicology Branch Peer Review Committee met on

t
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Februarv 9, 1988, to briefly review the toxicologv data base

cn Rallv. The purpose v: the meeting was to determine if
doses of the compound selc:ted for testing in lomg term an
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studies were appropric-e for evaluating potential oncogeni
activity,
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3. Bbackground:
Rallvy (RH-3866; (alpha-butvl-alpha-{4-chorophenvl)

-14-1,2,4-triazole~1-propanenitrile) is a new triazole funegicide

manufactured by Rohm and Haas, Spriny House, Pa. The compound
has had EU¢P's with temporary tolerances issued for use on 2
raw cortncdities, apples and grap=2s (fresh market only).

Uther petitions for temporary tolerances on processed
commodities of apples and grapes, and meat, milk znd eggs zre
being processed by the Agencv. The Peer Review (ommittee was
zsked to determine whether a lMaximum Tolerated Dcse (MTD) was
reached in animals of either sex in oncogenicitv stnudies in
rats and mice

L. Oncogenicitv Studies and "iTD Considerations:

The two oncogenicitvy studies reviewed consisted of a _
~7ear rat test and a 2-vear mouse test. Ninetv dav toxicitv
studies in rats and mice were also evaluated bhv the Commit:zee.
4211 of the studies were performed by Rohm and Haas, except for

the 2-vear rat study which was performed by Tegeris Laboratories.

A. Rat Studies:

In the 2-year rat feeding study (doses 5., 200 and
800 ppm), there was no indication of oncogenic effects in
either sex. The changes observed were testicular atreohv
in males at levels of 200 ppm and above and increased
‘mixed function oxidase accivity at levels of 200 ppm and
above in females and 800 ppm in males. Increased liver
weights were seen in females at 800 ppm at 3 and A mor=zhs
and decreased testicular weights were observed in males
at 200 ppm and above. There appeared to be snoraalc
reductions in body weight gain (ranging from -12% to ~-"77
at various intervals in female rats over the last rear oI
the study. These were not considered to be a prominert
effect of Rally, however, since they returned to control
levels by the very end of the study. None of the above
described toxicological findings in rats appeared to -e
unusually deleterious or life threatening to the animzls
on the test, suggesting that the doses of Rallv selec:ted
for testing in this chronic study may not have heeph hizb
enough to adequately characrerize the compound’'s nhcozar.:
notential. i




Dose selection for the rat cnronic feeainy stusy was

w

pased on 9U-uay feeding study in the rat (aouses lu, 0,
ivu, 306, luuu, 3000, 1uvvy and 30000 ppm). In tnis
stuay, no changes were observed in eitner sex at aoses up
te amnd including 1l0u ppm. At 300 ppm and above, ircreases
in misxea function oxidase activity in males was Opserved.
At luuu pem, accentuated liver arcnitecture was grossliy
covservea in males and females exniwited an increase in
relative liver weights as well as increases in mixe:
function oxiga~= activity. The report patnologist stated
tnat the JVUkL .or liver effects was 1000 ppm. At 3300
prim and above, animals in both sexes exhibited decrsases
in body ~2ight ga2in (~17% in males and -13% in females at
9y days =nd effects in thne liver, kidneys, aareunals and
tayroid. At 10000 ppm, additional effects were observed
in the nematology and clinical chemistry studies. B
The registrznt estimated the MTD to be 1000 ppm, where
moderate toxicity was seen (the Registrant had mace an errcr
in calculations here and had originally seen a 20% decrease
in body w=ight gain in females). On the basis of the estim=zztsi
1U00 ppm *MTD, tne Registrant selected -800 ppm to be the to
dose in the chronic study. The Peer Keview Committ=ze, af:
considering the data from the above described 90-dzv
study, believea that the reductions in body weight ain'in
males (-17%) and females (-13%) indicated that 300C ppm
was an acproximete MTD level in both sexes of rz*s. As
such, the nignhest dose of Rally tested in males and
females I3 the cnronic study (i.e., 800 ppm) was ccasid
ed to pe Inadequately low for eveluating potential 2nco e:i:
activity.

»-CD

!

It szould be noted that the kegistrant also usei the
"Lecisior. Tier Scheme to Determine the Need to Repeat
Completel Oncogenicity Studies Without MTD Levels", as:
cescribec in OPP’'s Draft Position Paper on the MTD (April

lu, 1986;, to determine that tne rat oncogenicity studj
need not pe repeated. Their argument was based on zne
erroneous information that 1000 ppm in the 90-day szudy
was a MT., and that 8CO0 ppm in the chronic study wzs
tnerefore greater than 1/2 MTD. However, as indiczzel!
above, tne Peer Review Committee pelieved that SQU- oon

in the 92-day study approximated a MTD level. As sicny
500 pom I the caronic study was not greater tncn 1z MTL,
leauing zne Committee to conciude that the rat stuzy {pctn

sexes) snculd Le repeated.

s 8d



F. touse Studies:

In the 2-vezr mouse feeding study (doses 2N, 100 and
500 ppr=Yy, there wa: no indication of oncogenic effects
in either sex. The changes observed were increases in
liver mixed furmction oxidase activicv “starting at 100
ppm for females and at 500 ppm for nrles), and increases
ir liver weighcs and other liver effects at 500 ppm in )
both sexes. The liver effects inclwded hepatocellular i
hypercrophv, Kuoffer cell pigmentetion, periportal puncczate
vacuolation, irdividuzl cell hepatccellular necrosis, focsal
hepatocellular zlterations and multifocal hepatocellular
alterations. The individual cell hepatocellular necros:
did not appear at terminal sacrifice. It was slightly
increased in botrh incidence (6/20), and severityv in male
mice fed 500 pzia for 12 months when compared to control
males (2/20), a2nd characterized bv only a few single -
scatterad hepatocvtes with pvknotic, karvorrhectic or
karvolwtic nucilei. A& few inflammatory cells, predominartlv
neutrophils, were occasionally present around or within
the necrotic hepatocvtes which were predominantlv located
in centrilobuler areas. No significant decrements in
bodv weight gain were observed in either males or females.

s

Dose seleczion of the chronic study was based on a ¢0- |
dav feeding study in the mouse (doses 3, 10, 30, 100, 3rn,
1000, 3000, anc 10000 ppm). In this studv, no changes
were observed In dose levels up to and ineluding 300 pr-.

At 1000 pprm, mzlecs had a significanz decrease in bodv

weight gain (-327% at 90 davs), increases in liver weigh=zs !
and mixed func=-ion oxidase activitv, hepatocytic hvpertzophv,
swollen-vacuolzzed centrilobular hepatocytes and indiviZual
hepatocvtic necrosis, centrilobular (3/10), as well as
cytoplasmic eosincphilia and/or hvpertrophy of the zona
fasculata cells of the adrenals. Temales only had

increases in relative liver weights. At 3000 ppm, females -
began to exhibir the same effects zs males, including t=e
decrease in bedv weight gain (-35% at 90 days).

The Registrzant chose the top dose of 300 ppm for th
chronic study =ecause he believed zhat 3000 ppm defini
exceeded the »ID, and that 1000 pp= probablyv exceeded
MTD, as indicazed by the 37% decrezse in body weight 2z
in males and t=e liver toxicity in both sexes, The Pe
Review Commit-tse agpreed that 1000 opm exceeded a !'TD
male mice hascZ on the 37% decrease in bodv weight gzir.,
ThereZore, =he top dose of 500 ppm in male mice in the
chroniz scudv was considered to be > thar 1/2 MTD

tr

UL
SR VI

HR 2T I LI A
LK SR




¢

(accordingy to OPP'=s Decision Tier Scheme’ and thus
satisfactorvy for evaluating Rallv's cncogenic potential
in mele mice. In contrast, the Committee believed tha=
j 3020 ppm (But not 1000 ppm) exceeded a MID in ferale rice
" hased on rhe 357 decrease in bodv weight gain. Therefore,
the top deose of 500 ppm in female rice im the chronic
srodv vwas less than an MTD level and thus not adeguatelw
hiz> enoug® to evaluate the compound's oncogenic poterzial.
The dose of 500 p»m was also not > than T/2 MTD. The
Cor—ittee reconmmi:nded that the female porzion of the
mozse oncogenicitv studv be repeated.

5. Ancillarv Toxicolegv Information:

Other infermation in addition to oncogenicitv and 30-dav
feeding studies was discussed Rallvw was not genotoxic iﬂ
a batterv of mwuitagenicity assavs (rat dominarct lethal zssa
in vitro cvtogenetics in mouse bone marrow, CHO/H GPRT ausev,
and Ames tests) and was not teratogeric in rabbits or rats.
Rally is strucrurzlly related to six other triazole/imidazcle
fungicides (Proplconazole, Triadimefon, Triadimenol, NuStar,
Penconzzole and Imidazole); positive oncogenicity results
were o=téined only with two of these chemicals (Propiconazcle
and Triadimenel) and only in long-term =ocuse studies. The
structure-activity data was considered tc be rTelativelw wezi.
The mecabolism of Rally was extensive imn the rat (raowolv
and completely absorbed from the GI tract with several
metabolirtes formed that are excreted in -:rine and feces; nc
bioaccumulaticn was observed.

7

A. Corclusions:

~
~

The concluzsions of the Peer Review
MTD issues in ~he chronic rat and mouse
of Rallw are as follows:

om
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1 Rat Study: There was no irdicacion of oncogenicitw
eirther male or female rats sz dose levels ranging fron
e

(W ]
D .

to 800 ppm over a 2 year perisnd. The levels i
chronic study appeared to be inzdequate Zor asses
orcogenic —otential, An MTD for male and female
aboutr 3000 ppm (for both sexes), could be predict
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. a “Z-dav szudy, based upon reducricns in “odv weizn:c in
rarnging from -13% to -17%. However, this value w no -
apzroached in cthe chronic studv., Thre Cormnittee recomr=-ded
that a repezt oncogenicity studv be perfcrmed in e =ngd
femzle racs. The highest dose zested shculd apprcach =
1TZ level “e.g., zbout 2500 ppm.
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2. Mouse Stuay: There was no inaication of oncozenicity
in eitner male or temale mice at dose levels ranging frow
20 to 300 ppm in the cnronic study. Based upon the
regults of the 90U-aay feeaing study in mice, uoses of

1U00 ppx in males and 3000 ppm in females were preiicted to
excewe MID valuss because of -35% to -37% reductions 1i:.
Louy wzight gain. Since the top dose of 5300 ppm used In
mzle mice in tne chronic study was > than 1/2 : he predictea
mTD value, the Committee considered tne male portion of

tne mcuse oncogenicity study to be satisfactory. On tzs
other nand, since the top dose of 50U ppm usea in tTemals
mice 1z tne chronic study did not approach the predicte:
1Ty value, the Committee considered the female portion of
the mouse oncogenicity study to be unsatisfactory ana
recomnended that it be repeated. 7.2 highest aose tested
should approach a MTD level (e.g., about 2000 ppm}).
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MEMORANDUM

SUBJECT : Peer Review of Doce Selection in Rat and Mouse
Study of Ralley.

FROM: Reto Engler, Chief
Mission Support Staff /(
Toxicology Branch/HED (Ts-769)

TO: Addressces ra

Attached for your review is a package prepared by
Dr. Pamela Hurley, concerning the selection of appropriate doses
for the long-term rat and mouse study of Ralley (new chemical).

A meeting to evaluate the dose selection process for this
chemical is scheduled for Monday, February 8, 1988, at 10:00 AM
in Dr. Farber's office.

Attachmen;

ADDRESSEES:

T. Farber

R. Levy

J. Quest

E. Rinde

W. Burnam .
J. Hauswirth

E. Budd
P. Hurley
L. Rossi (PM #21)
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MEMORANDUM

SUBJECT: MTD Issue In Rat and Mouse Oncogenicity Studies
on RH-3866

FROM: Pamela M. Hurley, Tox1cologlstHﬁnﬂék7n#bué&q

Section 11, Toxicoiogy Branch ;
Hazard Evaluation Division (TS~769c)

THRU ¢ Edwin R. Budd, Section Head X
Section 1II, Toxicology Branch e ‘%
Hazard Evaluation Division (TS-769c¢c) %ﬁ%ﬂ

TO: Reto Engler, Chief
Scientific Mission Support Staff
Toxicology Branch - g
Hazard Evaluation Division {TS-769c)

The attached data evaluation report is in semi-Peer review
format. It is requested that a Branch Committee review the
package and discuss the issues presented.

Attachments
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Summary of Issue }

Two oncogenicity studies have been conducted on the new fungicide,
RH-3866. The review committee is asked to evaluate whether or not the
Maximum Tolerated Dose (MID) was approached in either sex in the two
studies. If it was not approached, the committee is asked to recommend
repetition of the study(ies), if necessary in order to satisfy the EPA
Testing Guidelines (83-3).

I. Background

RH~-3866 (alpha-butyl~alpha—(4-chlorophenyl)~1H~1,2,4~triazole-1-~
propanenitrile) (see Figure 1) is a new triazole fungicide. EUP's
and temporary tolerances have been issued for use for the raw
commodities, apples and grapes (fresh market only). Other petitions
fur temporary tolerances on processed commodities of apples and
grapes, and meat, milk and eggs are being processed by the Agency.

This chemical has passed the new chemical screen and is in the process
of being evaluated for full registration.

IT. Metabolism of RH-3866

o Following oral administration, RH-3866 is completely and rapidly
absorbed from the G.I. tract in rats.

o It is extensively metabolized, and rapidly and eszentially completely
excreted.

o The eliminated dose is zvenly divided between urine and feces.
o No tissue accumulation was observed after 96 hours.

o Pretreatment for 2 weeks with nonlabeled material had little =ffcz
cn the disposition and metabolism of a single orzl dose.

‘o 7 major metabolites were recovered and speczflca lly identified. Their
structures are as follows:



Llavure 3
Structures of Matabolites
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III. Ztructure ctivity Relationships

The Registrant zresente ® a comparison cf the cncogenicity stucdy datz
-f PH-386€ with <zta from cther analogues ¢? triazole/imidazole
fongicidez. Fizurs 2 Zresents the compariscn data,

-
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IV. Relevant Subchronic and Oncogenicity Studies

A.

Mouse

{See Tables 1-6 for comparative summary of toxicity and Appendix
I for DERs of these studies].

1.

90-Day Feeding Study - Mouse (Core Grade Guideline)

Strain: Crl:CD®-1(ICR)BR
Age: 8 weeks
Weight: 32-34 g (males), 24-26 g {females)
Source: Charles River Breeding Labs, Stone Ridge, N.Y.
Test - 3 Facility: Rohm & Haas Toxicology Dept.
Spring Ho.ase, PA
Total mice tested in study: 180

Nine groups of ten mice of each sex were fed different Jose
levels of RH-3866 daily in the diet for 13 weeks. The
following dose levels were administered: 0, 3, 10, 30, 100,
300, 1000, 3000 and 10000 ppm.

The NOEL for males is 300 ppm and the NOEL for females is

1000 ppm based upon decreased body weight gain, hepatocwtic
nypertrophy, swollen vacuolated hepatocytes, individual
hepatocytic necrosis (not evident at highest dose levell,
increased liver weights and eosinophilia and/or hypertrophy

of the zona fasculata cells of the adrenal glands. See Tablss
1 and 2 for details.

There was no treatment-related effect on survival and t-e
only clinical sign of toxicity was scant fecal droppings in
the highest dose group. Decreases in body weight gains were
observed in males starting 1000 ppm and in females starting
at 3000 ppm. Significant decreases in mean body weights wers
only observed at 10000 ppm in both sexes. See Tables Z and £
for details on mean body weights and mean body weight czin as
well as individual animal data on body weight gains for males
at 1000 ppm. Decreases in food consumption were obserwed at
the 10000 ppm dose level in both sexes, particularly during,
the first week of treatment. Hematological changes wer=
noted at the highest dose level and changes in clinical
chemistry values were noted in males starting at 1000 oom arc
in females starting at 3000 ppm. Liver weichts were ircreasac
in both sexes starting at 1000 ppm. Increases in liver mixe<
function oxidase activity were cbserved in males start:ng at
1000 pom and in females starting at 3C00 ppm.

le
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2. 2-Year Chronic Feeding/Oncogenicity Study - Mouse
(Core Grades: Chronic - Guideline; Oncogenicity - Reserved)

Strain: Crl:CD®-1(ICR)BR mice )
Age: 3 weeks upon receipt
weight: Not given
Source: Charles River Breeding Labs
! Testing Facility: Toxicology Dept., Rohm & Haas Company,
i Spring House, PA
Total mice tested in study: 70 mice/sex/group (4 groups),
10/sex/group for interim sacrifices at 3 and 6 months,
20/sex/group for interim sacrifice at 12 months, and 25 male
and 25 female sentinels.

Mice were treated up to 24 months with the following dose
levels: 0, 20, 100 and 500 ppm.

No oncogenic effects were observed.
Maximum Tolerated Dose (MID) — This issue is reserved pending

the decision made by the review committee following the
review of this study and the 90-day study.

The NOEL for increased mixed function oxidase in the liver in

, the 2-year chronic feeding study in mice is 20 ppm in females
and 100 ppm in males. The LEL is 100 ppm for females and 500
ppn for mcles. The NOEL for liver effects is 100 ppm in both
sexes., The LEL is 500 ppm (HDT), based upon hepatocellular
nypertrophy, Kupffer cell pigmentation, periportal punctate

1 vacuolation, individual hepatocellular necrosis (not present

) at terminal sacrifice), focal hepatocellular alterations

. {only present at terminal sacrifice) and multifocal hepatocellular
alterations (only present at terminal sacrifice). See Table =
for details.

N

, There were no treatment-related effects on survival, nor were

| there any clinical signs of toxicity. A slight effect on

' pody weight gain in females at 500 ppm may have been present,

but the effecg\was not consistent., No significant differences

in body weights were noted for either sex. No differences in

food consumption were cbserved and no treatment-related

i changes in hematological values were observed. An increase

in SGPT was observed in females at 500 ppm after 3 momths of

i treatment, but not at any other time. No other clinical
chemistry changes were cbserved. Increases in liver weights
were observed in both sexes at 3 months. See Tables 1 and 5
Zfor details.
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TABLE ITI ]0030;3

Mean Body Weights in a 3-Month Dietary Study
with RH-3866 in Mice (Gecldman, et al., 1983)

Mean Body Weights (g)
Control 1000 ppm 3000 ppm 10,000 opm

Week Male Female Male Female Male Female Male Female

0 33.4 24.9 33.8 24.3 33.2 25.4 32.4 24.9

1 34.6 25.4 35.4 25.2, 33.3 26.0 7.4%  21.3%*
(102%)a (99%) (96.2%) (102%) (79%) (84%)

4 36.4 26.8 37.2 26.7 34.5 26.1 27.3*  23.7*
(102%) (100%)— -~ (95%) (97%) {75%) (38%)

13 39.0 28.6 37.3 28.6 36.4 27.8 31.6* 26.2%
(96%) (100%) (93%) (97%) {81%) (92%)

* Statistically significant “from control group {p<0.05)

Weekly checks indicated the following:
1000 ppm: Males: Mean weekly body weights stayed above 95% of controls
Females: Mean weekly body weights stayed above 97% of controls
3000 ‘ppm: Males: Mean weekly body weights stayed above 91% of controls
(Most values statistically significant between weeks 14-84)
Females: Mean w<:7uekly body weights stayed above 97% of controls

Body Weight Gain in a 3-Month Dietary StudyD
with RH-386§ in Mice (Goldman, et al., 1983)

Body Weight Gain From Day Zero (g)

Control 1000 ppm 3000 opm JC.000 ppm

Week Male Female D'iale Female Male Female Male Female

1 1.2 0.5 1.6 0.9 0.1 0.5 -6.0  -3.6
(133%)a (180%)  (8.3%) (120%) > —{500%) —(720%)

4 3.0 1.9 3.4 2.4 1.3 0.7 -6.1 -1.2
$113%) (126.3%) (43%) (36%) —{(223%) —-(63%)

13

(Vi
(]
[o)
W
.
~J

-1.3 1.3

3.5 4.3 3.2 i
{ 5%) -(32%)  (35%)

(63%) (116%)

a The values in carentheses is the 3 of the contrsl rcup value.
b Taken from a presentation Zelivered v Rohm anc Zaas
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Mean Body Weights in the Chronic Feeding/Oncogenicity Study
With RH-3866 In Mice
Mean Body Weichts (g)
Control __ 500 ppm
Week Maie Female Male Female
0 28.9 23,3 28.9 23.0
(100)a {100)
13 37.3 30.8 37.0 30.1
(99.2) 3 (¢8)
24 39.0 32.8 38.6 ' 31.4
(99) {96)
38 39.7 33.5 39.4 33.6
(99) {100)
52 40,43 34.8 39.9 33.7
(99) (97)
a The value in parentheses is the % of the control group value.
Mean Body weight Gains in the Chronic Feeding/Cricogenicity Study
With RH-3866 in Mice
Mean Bedy Weichnt Gains (g)
Control 500 ppm
Weex Maie Female M?}e __Sema_2s i
13 3.4 7.8 3.1
(96%)a 313
24 16,2 9.3 9.7 3.4
{96%) 36%;
38 10.: 10.5 10.5 0.5
(?7%) T100%, \
52 11.z2 11.3 .0 0.7
{86%) 30,.35%

[V

The value o parentheses is zhe % -I the cpntrol jroup valus,




B.

Rat
[See Tables 7-11 for comparative summary of toxicity and Appendix

I for DERs cf these studies].

l.

90-Day Feeding Study - rat (Core Grade Minimum)

Strain: QOBS-CD(SD) BR !
Age: 25-28 days plus 4 weeks more for quarantine !
Weight: Not given
Source: Charles River Breeding Labs, Kingston, J.Y.
Testing Facility: Rohm & Haas Toxicology Dept. -
Spring House, PA
Total rats tested in study: 180

Groups of 10 rats/sex were fed control diets arxd test diets
containing the following levels of RH-3864:

5/7/10, 15/21/30, 50/70/100, 150/210/300, 50G/700/1000,
1500,/2100/300¢, 5000/7000,/10000, and 15000,/21000/30000 ppm.
The first dose at each level was fed for 2 weeks, the second
dose was fed for 2 weeks and the third dose was given for the
remainder of the test period.

The NOEL for liver mixed function oxidase is 100 ppm in males
and 300 ppm in females. The LEL's are ;300 ppm and 1000 ppm,
respectiviely. The NCEL for other liver effects is 1000 ppm
for both sexes. At this dc=e level, only accentuated liver
architecture was grossly observed in males and incresases in
relative liver weights were cbserved in females, The LOEL is
3000 ppm based upon decreases in body Weight gain in both
sexes, and effects in the liver, kldneys, adrenals and thyroid
(see Tables 7-9 for details). y

All animals at the 30000 ppm dose level died cduring the study.
There were no treatment-related effects cn survival at any of
the other dose levels. Clinical signsg of tox_city were
observed in the animals which died, byt no signs of clinical
toxicity were observed at any of the cther dose levels.
Hematological effects and decreases in focd ceonsumption were
observed at 10000 ppm in both sexes, jncreases in cholesterol
and globulln and various organ welghts were ocserved at 3000
ppm and an increase in BUN was observed at day 32 bt not at
day 91 when both sexes were combined at 2000 gom. Zhanges in
other clinical chemistry parameters dere noted zat ;COOO Cpm.
See Table 7 for details.

27



2-Year Chronic Feeding/Oncogenicity Study - Rat
(Core Grades: Chronic - Guideline; Oncogenicity — Reserved)

Strain: Sprague—-Dawley

Age: B8-~1l1 weeks after acclimization period

Weight: 130-140 gms, 1 week prior to initiation of stady,
Source: Charles River Breeding Labs, Wilmington, MA i
Testing Facility: Tegeris Laboratories, Laurel, MD

Total mice tested in study: 52 males/group (4 groups), 60
females/group (4 groups); 10/sex/group for interim sacrifices
at 3 and 6 months, 20/sex/group for interim sacrifice at 12
months, and 18 males/group and 10 females/group for irterim
sacrifice at 17 months. Thirty animals of each sex were used
in the sentinel program.

Rats were treated up to 24 months with the follo&ing Jose
levels: 0, 25/35/50, 100/140/200, and 400/560/800 ppm. The
first dose at each level was fed for 2 weeks, the second dose
at each level was fed for 2 weeks and the third dose &t each
level was fed for the remainder of the test pericd. The
overall mean daily consumption was 0, 2.49, 9.84 and 23.21
mg/kg/day for males and 0, 3.23, 12. 86 and 52. 34 mg/ kg /day
for females. !

No cncogenic effects were observed.

Maximum Tolerated Dose (MID) — This issue is reserv
the cdecision made by the review committee follﬁ ing
review of this study and the 90-day sczudy. '

e."'

(o
-
.

encing

s

The NMCOEL for the study is 2.49 mg/kg/day (50 ;ﬁm) in males
based upon testicular atrophy. In females, the NOEL Zor
increased MFO activity is 3,23 mg/kg/day (50 ppm). The NCEL
for cther effects in females is 52.34 mg/kg/day (800 —pm).
The cnly effect seen in females at this dose level was
increased liver weights at 3 and 6 menths. The LOEL

for testicular atrophy is 9.84 mg/kg/day {200 ppm) anc the
LOEL for MFO actiwvity in femalss is 12,86 mg/kg/day. See
Tables 7, 10 and 11 for details.

i
i

signs of toxicity. In males, ther= wpeareclto oe a sl'
effect of the treatment on bodywei s~ tetween 6 and 132
months. Aithough the body weighte .= . statistically
signiZficantly less than controls, they were still wit-in 23—
97% <f the control values. In females, there may havs bDeen z
slicrt effect on bodyweights in the zecond year oI Zn= st.Iv
at tre pigh dose. The bodyweights were ”ene:ail/ lowzr =
contzols during weeks 54—-96 and the Zifferencas wers
stat.ztically significant at weeks 66-72, 735-24 zrcd :
Duri-7 seeks 76-34, the bedy weignts wers jerera’ly
32-23"% 2f Zre cortreol values., A slignt decr=zze 1o
Ions.mctizn was soserved in high Jeose malzs.,  [hrer oaEn



corresponding decreases in testicular weights and increased
MFO activity in males, no other changes were observed in
clinical chemistries, hematology, urinalysis or in organ
weights.

TA
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TABLE B. Summary of Incidence of Liver Lesions in - .
Male and female Rats Fed RH 3866 for 90 Days

Dose: {ppm) Control 300 1000 3000 10,000
Sex ¥ F M F M F M F M F
]
Number of animals
examined: 10 10 10 0 10 10 10 10 10 10

Centrolobular hypertrophy
with increased

eosinophilia 0] 0 0 - ] (4] 10 7 10 10
Vacuolated swollen
hepatocytes 0 0 0 - 0 0 0 0 9 0
Hepatocellular necrosis 0 0 0 - 0 0 1 3 1 1
Fatty metamorphosis 0 0 0 - 2 1 1 0 0 0 .
Necrosis, coagulation,
zones 1 0 0 - 0 0 0 0 2 0
b
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table IX

Mean Body Weights in a 3-Month Dietary Study
with RH-3868 in Rats (O'Hara and DiDonato)

Mean Body Weights (g)

Control 1000 pm 3000 ppm 10,000 ppm
Week lélale Female Male Female Male Female Male Female
0 284 184 295 79 292 181 298 181
1 320 200 333 196 324 197 204%* 193*
(104%)a (28%) (101%) {99%) {32%) {(97%)
4 407 238 408 =30 393 229 335* 223*
(100%) (=7%) (97%) {96%) {82%) (94%)
13 517 285 508 278 476 269 365* 244%*
{98%) {2B%) (92%) (94%) (71%) (86%)

* Statistically significant from control group (p<0.053).

Weekly checks indicated the following:
1000 ppm: Males: Mean bodyweights stayed above 96 of controls
Females: Mean bodyweights stayed above 93% of controls .
3000 ppm: Males:. Mean bodvweights stayed above 91% of contrcils.
(Statistically significant from controls at weeks 42~84).
Females: Mean bodyweichts stayed above 93% of controls

Body Weight Gain im a 3-Month Dietary StudyP
With RH-3866 in Racs (O'Hara and DiDonato, 1334)

Body Weight Gzin From Day Zero (g)

Control 1000 opm 3000 ppm 10,000 ppm
Week . Male Female Male Female Male Female Male Female

1 36 16 38 17 32 16 -4 12
(105%)a [106%) (89%) (100%) -(11%) (75%)

4 , 113 54 113 31 101 48 37 42
{100%) '34%) (89%) (88%) (23%) (78%)

13 223 101 213 39 184 88 a7 63
{(26%) 28%) {83%) (87%) {30%) (62%)

e values in parentheses is tr=

Th % of the contrcl croup value.
Tz<en from a presentaticr delivzred

by Rehm and Haas
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] TABLE 10
" RAT CHRONIC FEEDING/ONCOGENICITY STUDY
INCIDENCE OF UNILATERAL. AND BILATERAL TESTICULAR ATROPHY

Control Low Mid High

12-Month Sacrifice

Bilateral 0/20 0/19 1/20 3/20
Unilateral 0/20 1/19 0/20 0/20

17-Month Sacrifice

Bilateral 2/18 2/18 0/18 4/18
Unilateral 2/18 2,718 0/18 1/18

Terminal Sacrifice

Bilateral 2/17 1/19 5/20 12722
Unilateral 2/17 - 3/19 6/20 2/22

Animals That Died or Were Sacrificed Moribund

Bilateral 1/35 4/35 10/32 12/30
Unilateral 6/35 4/35 5/32 5/30

Total Incidence of Testicular Atrophy Across 21l Grours*

Bilateral 5/110 7/110 16/110 31/110
Unilateral 10/110 10/110 11/113 8/110

* Including 3 and 6 month sacrifices (10 animals apiece, except low dose at
3 months had only 9 animals).
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TABLE XI

Mean Body Weights in the Chronic Feeding/Oncogenicity Study
With RH-3866 In Rats

Mean Body Weights (g)

Control 800 ppm
Week Male ; Female Male Female

0 190.2 163.9 188.3 163.1
(99)a (100)

13 526.3 297.6 515.5 297.2
(98) (100)

26 637.0 348.8 611.1b 349,5
(96) (100)

38 710.2 390.0 674.1P 385.4
(95) (99)

52 778.3 443.€ 746.0 439,2
(96) (99)

a The value in parentheses is the % of the control group value.
b Statistically significant from controls (p<0.05)

Mean Body Weight Gains in the Chronic Feeding/Cncogenicity Study
Wwith RH-3866 in Rats

Mean Body Weight Gains (g)

Control _ 800 ppm

Week Male Female Male Female
13 336.0 133.7 327.2 134.1
(97%)a (100%)

26 -446.7 . 184.9 422.3 186.4
(95%) (100%)

38 520.0 " 226.1 485.8 222.3

(93%) (98%)

52 588.0 " 279.7 557.7 276.1

(95%) (99%)

a The value in parenchesis is the % of the control croup value.

(3]
(o)




C. Discussion of Rodent Studies and Summary of Registrant’s Rationale
for Selection of Dose Levels for Oncogenicity Studies

In the 2-year mouyse feeding study (doses 20, 100 and 500 ppm),
there was no indication of oncogenic effects in either sex. The
changes cbserved were increases in liver MFO activity (starting

at 100 ppm for females and at 500 ppm for males), and increases

in liver weights and other liver effects at 500 ppm in both sexes.
The liver effects included hepatoceliular hypertrophy, Kupffer
cell pigmentation, periportal punctate vacuolation, individual
hepatocellular necrosis, focal hepatocellular alterations and
multifocal hepatocellular alterations. The individual hepatocellular
necrosis did not appear at terminal sacrifice. It was slightly
increased in both incidence (6/20) and severity in male mice fed
500 ppm for 12 months when compared to control males (2/20). The
necrosis was characterized by single scattered hepatocytes with
pyknotic, karvorrhectic or karyolytic nuclei. A few inflammatory
cells, predominantly neutrophils, were occasionally present around
or within the necrotic hepatocytes which were predominantly
located in centrilcbular areas.

Dose selection of the chronic study was based on a 90-day feeding
study in the mouse (doses 3, 10, 30, 100, 300, 1000, 3000, and
10000 ppm). 1In this study, no changes were cbserved in dose

levels up to and including 300 ppm. At 1000 ppm, males had a
significant decrease in body weight gain, increases in liver
weights and MFO activity, hepatocytic hypertrophy, swollen-vacuoclated
centrilobular hepatocytes and individual hepatocytic necrosis,
centrilobular (3/10), as well as cytoplasmic eosinophilia and/cr
hypertrophy of the zona fasculata cells of the adrenals. Females
only had increases in relative liver weights. At 3000 ppm,

females began to exhibit the same effects as males, including the
decrease in bodyweight gain. The Registrant chose the top dose

of 500 ppm for the chronic study because they believed that 3000
ppm definitely exceeded the MID and that 1000 ppm probably exceeded
the MTD as indicated by the 37% decrease in body weight gain in
males and the liver toxicity in both sexes. The Agency disagrees
that significant liver toxicity was seen at 1000 ppm for the
ferales. ©One-half of the 1000 ppm was therefore, chosen by the
Registrant to be the top dose in the chronic mouse study.

In the 2-year rat feeding study (doses 50, 200 and 800 ppm},
there was no indication of oncogenic effects in either sex. The
changes cbservéd were testicular atrophy in males at levels of
200 ppm and above and increased MFO activity at levels of 200 ppm
and apove in females and 800 ppm in males. Increased liver
weights were seen in females at 800 ppm at 3 and 6 months and
decreased testicular weights were cbserved in males at 200 ppm
and abcve. There appeared to be a slignt =ffect of the test
chemical cn the oody weights in toth szexes at the highest dose
level.
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Dose selection for the rat chronic feeding study was based on a
90-day feeding study in the rat (doses 10, 30, 100, 300, 1000,
3000, 10000 and 30000 ppm). In this study, no changes were
observed in either sex at doses up to and including 100 ppm. At
300 ppm and above, increpses in MFO activity in males was observed.
At 1000 ppm, accentuated liver architecture was grossly observed
in males and females exhibited an increase in relative liver
weights and well as increases in MFO activity. The report
pathologist stated that the NOEL for liver effects was 1000 ppm.

At 3000 ppm and above, animals in both sexes exhibited decreases
in body weight gain and effects in the liver, kidneys, adrenals
and thyroid. At 10000 ppm, additional effects were cbserved in
the hematoleogy and clinical chemistry studies. The Registrant
estimated the MID to be 1000 ppm, where moderate toxicity was

seen (the Registrant had made an error in calculations here and
had originally seen a 20% decrease in body weight gain in females).
On the basis of the estimated 1000 ppm MID, the Registrant selected
800 ppm to be the top dose in the chronic study.

In a positicn paper on the evaluation of the adequacy of the highest
dose tested in the two oncogenicity studies, the Registrant
presented a tier scheme for requiring new onccgenicity testing

for completed studies without an MID. The tier scheme was endorsed
by the SAP cn May 22, 1986. They state that on the basis of the
tier scheme, the studies need not be repeated. The tier scheme

is presented in Figure 3. The two following pages represent the
Reg.strant's position on the basis of the tier scheme as to why

the studies should not be repeated.
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FIGURE III

Tier Scheme for Requiring New Oncogenicity Testing for Completed
Studies without a Maximum Tolerated Dose (MTD)

? or 1/2 MTD > HDT 2 1/2 Apparent MTD

,[ : No Retesting
|
Oncogenic in
+ another species - or ?
letesting + Genotoxicity - or ?
Retesting

Structural Analogue

+ to an Oncogen - or ? .
Y
Retesting
\
>
500 mg/kg bwt/day > HDT 2 500°| mg/kg bwt/day

(Oncogenicity
| . study in
? or Toxic > HDT > Toxic second rodent No Retesting
Dose Dose species)

No Retesting

(HDT/Exposure)
f MOS
1< 100 l > 100 > 1000 | -
) -~ < 2

testing Discretionary No Retesting
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III. Evaluation of the adequacy of the BDT in accordance with the draft
1986 EFA Position Peper on MID - Tier scheme to determine if a

stiudy canpleted or in progress need to be repested

A. Mouse Oncogenicity Study with RE-3866:
Ievel 1: to the -:

- 500 ppm > 1/2 MID
-msﬂaesb.ﬂyneedmttober@eatai

Ievel 2: ted icits

- No stidy with RH-3866 has been demonstrated ancogenicity
- Thus a "-" is applied

Ievel 3: ici

- R¥~3866 was not genctaxic in a battery of assays
~ Tras a "-" is applied

Tevel 4: icity of Sttuchn=3i Anal

- Triazole/imidazole fimgicides are generally not ancogenic
- Ttus a "-" is applied

Ievel 5: ute Value of Hi Dose T
- 500 pom or 75 my/kg/day < SCO my/kg/day

Isvel 6: m&mmmmmmmm
Species of an ici w-th MID

t = Beth rat ard mouse stxdies z—= urder review by TFA
- Ths a "+/-" is applied

Isvel 7: 3 in of Safi

Human Exposure

- Hran Dietary Eypcsure Estiz=te = 0.0012 my/kgy/cay basad
an Tolerances
-~ Margin of Safety for HDT = ’5 zg/kg/day < 0.0012 my/=z/day
= £2,000
>> 2000
- Tt the sbdy need rct to == receated
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- 800 pom > 1/2 MID
- Thus the stidy need not to be repeated

- No stidy with RH-3866 has been demnstrated ancogenicity
- Thus a "-" is applied

Ievel 3: Genotoodcity

- RH-3866 was not genctoxic in a battery of assays
- Thus a "-" is applied

Ievel 4: icity of Anal

- Triazole/imidazole fimgicides are generally not oncogenic
- Thus a "-" is applied

Ievel 5: Absolute ue of Hi Tested
- 800 ppm or 40 my/ky/day < 500 my/kg/day

i
Ievel 6; Highest Dose Tested Relative to Dose Tested in Secord
Species of an Oncogenicity stidy with MiD

- Both rat ard mouse stidies are urder review by EPA
- Thus a "+/-" is applied

Ievel 7: Margin of Safety Calculated for Highest Dose Tested vs.,
Human Exposure

-mmmuietazyqu:osmenstimte=o.0012n'qf/kg/daybased
an Tolerarzes
- Margin of Safety for HOT = 40 nqékg/day— 0.0012 my/kay/day
= 33,33
>> 1000
- Thus the sthdy need not to be repsated




V.

 Summary

RH-3866 did not exhibit any oncogenic effects ml either a chronic
feeding study in the rat or in the mouse at the dose levels tested.
The issue for the review committee is:

o Do the rat and mouse oncogenicity studies approach the Maximum
Tolerated Dose for males and/or females?

Possible choices

MID not approached
MID is approached only in one sex
MID is approached in both sexes

MID not approached but study is acceptable on the basis of the tier
scheme presented
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Reviewed by: Pamela Hurley 0 3 0
Section 2 , Tox. Branch (TS-769C)
Secondary Reviewer: Edwin Budd %‘b
Section 2 , Tox. Branch (TS=-769C) N
\
DATA EVALUATION REPORT
STUDY TYPE: Subchronic Feeding - mouse TOX. CGiEM. NO.: 723K

1
!

!

!
ACCESSION NUMEER: 266079

TEST MATERIAL: RH~3866
SYNONYM%: Rally, Systhane, Myclobutanil
REPORT NUMBER: 83R-136

SPONSOR: FRohm & Haas Co., Philadelphia, PA

TESTING FACILITY: PRohm & Haas Toxicology Dept.., Spring House, PA

_ IITLE OF REPORT: R1-3866: A Three-Month Dietary Toxicity Study in Mice

AUTHOR(S): P.R. Goldman, J.C. Harris, K.R. Lampe

REPORT ISSUED: October 8, 1986

IDENTIFYING VOLIME: Vol. 5 of 47

CONCLUSION: The NOEL for this study is 300 ppm based upon hepatocytic hypertrophy
and other liver effects. The LOEL is 1000 ppm. The dose levels
tested included levels of 3-10,000 ppm in the diet.

Classificatiocn: Guideline
A. MATERIAILS AND METHODLS:

1. Test Compound(s):

Chemical Name: alpha-butyl-alpha-(4-chlorophenyl)-1H-1,2,4~triazole-1-
propanenitrile

Description: brown-colored solid

Batch #(s), Other #(s): Sample No. 82-076, Lot No. LSPLOOLl6/E

Purity: 8lel$

Source: Fohm &

2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Crl:CC8-1(ICR)BR mice, male and female
2age: 3 weeks

Weight({s): 32-34 g (males), 24-26 g (females)

Scurce(s}): Charles River Breeding Labs, Stone Ridge, N.Y.

(W
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3. Procedure:

Q-

Dietary Preparation (if applicable): A jar of the technical sample
is heated each week until liguid (50-60°C). The appropriate ampumt
was weighed, dissolved in SO ml acetone and mixed with feed in a hoxd
to evaporate the acetone.

Freguency of preparation: weekly
!
Storage conditions: room temperature

Stability Analyses: Selected samples from the weekly preparatioms at
each dose level were taken for stability analysis.

Homogeneity Analyses: Samples from the tcp, middle and bottom of
each dietary concentration were collected the first time the diets
were prepared and submitted for analysis of homogeneity of mixing.
Concentration Analyses: Conducted fram the stability analysis s=udies.

Animal Assignment and Dose ILevels:

Test Dose Admin— Main Study
Group istered 13 weeks
(ppm) male female

Contr. 0 10 10
1 3 10 10
2 10 . 10 10
3 30 ; 10 10
4 100 10 10
5 200 10 10
6 200 10 10
7 00 10 '0
8 -000 10 10

Clinical Observations and Mcrtality: Observed daily for signs cZ
toxicity. Physical examinations conducted weekly.

\
Body Weight Determinations: weekly

Food and/or Water Consumpticn: weekly

Ophthalmological Examinaticrns (if applicable): Not Zone

&

A

(op)
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g. Clinical Pathology: (*) reccmmmended by Guidelines

1) Hematology:

Collection times for blood (including # of animals):
At the end of the dosing period (13 weeks)

The following CHECKED (X) parameters were examined:
Z

X ! X
x| Bematocrit (HCT)* x| Mean corpuscular HGB (MCH)
x| Hemoglobin (HGB)* x| Mean corpuscular HGB conc. (MCHC)
x| Leukocyte count (WBC)* x| Mean corpuscular volume (MCV)
x| Erythrocyte count (RBC)* x| Red cell morphology*
x| Platelet count*
x| Total plasma protein (TP) * Only determined for mice in the
x| Leukocyte differential count*® control graup and the 2 highest
- dose groups (3000 and 10,000 ppm)

2) Clinical Chemistry:

The following CHECKED (X) parameters were examined:

X X

, “Electrolytes: Other:

) x| Calcium* x| Allumin®*
Chloride* x| Blood creatinine*
Magnesium* x| Blood urea nitrogen*

x| Phosphorus*® x| Cholesterol*
Potassium* x| Globulins

' Sodium* i [x] Glucose*

f Enzymes: x| Total bilirubin*

| x| Alkaline phosphatase x| Total protein*
Chelinesterase Triglycerides
Creatinine phosphokinase* x| A/G ratio
Lactic acid dehydrogenase

x| Serum alanine aminotransferase (also SGPT)*
x| Serum aspartate aminotransferase (also SGOT)*
x| Gamma glutamyl transferase (GGT)

\
3) Bepatic Mixed Function Oxidase Assays:

; Liver sections were taken from 4 animals/sex/group in each of zhe
’ six hignest dose groups (30 to 10,000 ppm). The liver sections '
i were aralyzed for hepatic mixed function oxidase activity through
the use of benzphetamine and aminopyrine N-demethylaticn assays.
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4) Urinalysis: Not concucted

h. Gross Necropsy: After the 13 week treatment period, all survivir;g
mice were necropsied and 21l orjans, tissues and body cavities Jaca
examined and gross abnormalities were recorded.

i. Histopathology: The tissues marked below were saved from all animals
that were necropsied. Microscopic examinations were conducted on all
tissues saval froxa all animals in the control and the two highest dose
groups (3000 10000 nrani. Target tissues were sxamined in the
lower dcse groups until a NOEL was reached.

CHECKED (X) tissues were preserved for histopathological
examination and{%X) tissues were weighed upon removal from the
animal. The (*) tissues were recommended vy the Guidelines.

X X X
“Digestive system “Cardiovasc./Hemat. “Neurologic
Tongue - Aorta* Xx| Brain*
x| Salivary glands* xx| Heart™ X} Periph. nerve*
x| Esophagus* x{ Bone marrow* x| Spinal cord (3 levels)*
x| Stomach* x] Lymph nodes* x| Pituitary*
x| Ducdenum* Xx{ Spleen* x| Eyes (optic n.)*
x| Jejunum* x; Thymus™ Siandular
x| Ileum* Urogenital xx| Adrenals*
x| Cecum* xx| Kidneys* Lacrimal gland
x| Colon* ! x} Urinary bladder™* x| Mammary gland*
x| Rectum* ’ xx] Testes™ XX Parathyroids*
xx| Liver* . Epididvmides xx| Thyroids*
x} Gall bladder* X} Prostate Cther
x| Pancreas®™ Xx: Semina’ vesicle x{ Bone*
Respirators | Xxx! Jvaries x| Skeletal muscle*
] § ~
x| Trachea* ; x| Uterus™ Xj Skin
x| Lung* ' x| All gross lesions
and masses
j. Statistical Analyses: Residual plots of the numerical parameters
were examined for normality and homogeneity of variance across
treatment groups. Analysis of variance was used for the same parameters;
some group means were ccmpared using Duncan's Multiple Range Test :
and other groups were ccmpared us'{'x-_:; ther Toast Siiare Means Test.
B. RESULTS:

{

1. Dietary&reoaration: Samples were -~ ik for analysis from weeks 1 ‘
(including samples octained for homogeneity testing), 2, 3, 4, 8, 12 and
13. No measurable residue <f technical RH-3366 was “ound in most of the
control samples; resiiiues ug to 3 pom were found in 3 control samples
(considered to be sample ccrntamination). Recovery for l-day aged samples
averaged 94 +/15%, c explanation was given as to wny the sample was

allcwed to age only . day. =zverage dose levels <an_ -1 from 30-113% of the
theoretical values, with an cverall average =f 106%. The individual data

indizak» o' L there —ay have oeen some diffizulnies 11 mixing the test
chemical into the 1iz-, Tor 3:xample, at the theoret:cal dose level of

PR ot
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1000 ppm, the measured levels of chemical in the Jdiet were 1450, 1500 and

530 ppr for samples taken fcon i'— Ywikom, middle and top of the
nixer, respectively.

Clinical Observations anc Mortality: One male mocuse fed 1000 ppm

RH-3866 died during the course of the study. The death ~as not
considered to be treatment-related. The gross gpathclogy report on
L"lis animal included a mcttled liver, radness of the giandular

tonach and duodenum, ané red fluid in the abdominal cavity. The
only clinical sign .vhlch appeared to be treatment-related was the
notation of scant Fecal ‘Sroppings in the 10,330 -non r-up throughout
the dosing period.

Body Weight Determinations: At 10,000 ppm, the body weights of

both male and female groups were statistically significantly lower
than controls at all times except for females at week 7. Although
oody weinht gains »-re not analyzed, graphical representation
indicates thir 7 -2 gas 2 highly significant Je—-s-- @ %12 high
dose animals when compared to controls during the first week.
Thereafter the body weighit gains appear to be similar to controls.
At 13 weeks, the differencas in body weights were approximataly 19
and 8% for males and females respectively when compared to control
groups. At 3000 ppm, the male body weights were also statistically
cignificantly lower than Sontrols at most time Zcinks., These
decreases averagad arouari 73 lower. None of thre anima2is i any of
the other dose groups wers affected.

'

Food and/or water Consumption: The food consumgtion £ male mice

at the 10,000 ppm level was reduced during the “lrst wesk., Food
consumption of Eenales at thic dose level was raZuced trroughout
the treatment p=-i > vel was statistically siw..iicanciy lower
during the fifst sveek S:ifierences at other time& were ccnsidered
to be incidental.

A
Hematology: At 10,000 pom, a significant Jdecrease in the hematocrit,
mean corpuscular voiume (MY}, and mean corpuscilar ' — i -iobin
{MCH) wvalues were observed in both sexes and an iricrease in mean
syrpuscuiar tﬁemcglobia sencentcation (MZTHC) was ooserved in both
saxes., At th.s dose level, aqles 1oo 1ad a algm.flcant decrease in
WEC and the number of lymphc:ytes and an increase in the number >f
segmented platelet values, and females had\de:r:=z3ad hemoglobin and
increasai plakalat values Tor various r2asoms; o= >E the other
ocserved chanqes were ccnsidered to be related to treatment.

Tlirical Che'_ iry: At 12,000 ppm, increases in SGCOT, SGPT, ALK,

ST nd BN © 3 soserved in koth sexes. Increases in SGPT were
21s0 obser. A .n both sexes et 3000 ppr: and in males ar 1000 ppm,

a.thouch not statistical.- Jm_" rant wn females at 3000 ppm or in
-ales at 1000 ppm. SGOT -a13 ¢ re-wsd in males zt ZCCO pom, although
.t sicnificantly so. 31 .<ose 7evela wera sxgn1 ficanzl:r reduced in

oczh sexes at 10,770 zpm znd in females at 300C zom.  Tholestercl

il

L
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values were decreased in both sexes at 10,000 ppm and 3000 ppm and
in malzs at 1000 ppm. For various reasons, none of the other
changes otserved were considered to be related to treatment.

Gross Pathology: At 10,000 ppm and at 3000 ppm enlarged livers
with accentuated lobular architecture were observed in both sexes.
At 10,000 ppm, 18/20 animals were affected (20/20 with accentuated
lobular architecture), and at 3000 ppm, 4/20 animals were affected.
Other abnormalities obse*ved Were not considered to be treatment-
related.

Organ Weights: Liver weights (absolute and relative) were increased
Tn both sexes at the 1000, 3000 and 10,000 ppm dose levels. All
increases were statwstically significant except the absolute liver
weights in 1000 ppm female mice. Absolute kidney weights were
decreased in male mice at 10,000 ppm. No other changes in organ
weights at any dose level were considered to be treatment-related.
Some differences were considered to be probably due to decreased
terminal body weights in some animals.

Hepatic Mixed Function Oxidase Assay: RH-3866 increased MU activity
on a per g liver basis (BP N-demethylation) in females at 300, 3000
and 10,000 ppm but had no effect at 1000 ppm. Therefore, the
increase at 300 ppm was not considered tc be biologicaliy significant.
MFO activity was 1ncreased in males at levels of 1000 ppm ard

greater, '

Histopathology:

a. Nonneoplastic lesions: Microscopic changes in the liver were

seen in males at dgse ievels of 1000 ppm ard above and iin females

at dose levels of 3000 ppm and above. These observations included
centrilopular or centrilobular and midzonal! hepatocytic hypertrophy,
swollen-vacuoiated centrilobular hepatocytes, single large hepatocytic
vacuoles, centrilobular individual cell hepatocytic necrosis and
centrilobular necrotic hepatitis. Pigment in Kupffer cells was
evident in both seéxes at 3000 and 10,000 opm. Bile duct proliferation
was seen in both sexes at 10,000 ppm. The NOEL for liver effects.

was 300 ppm in males and 1000 ppm in females. The microscopic
findings for 1iver are summarized in table 1.

Other observed fhanges that were considered to be compound-related
were cytopiasmic eos1roph111a and/or hypertrophy of the zora
fasculata cells of the adrenal glands at 1000 ppm in males and at
3000 ppm and above in doth sexes; the presence of pigment in the
macrophages in the spleen (3000 ppm and above) and kidrey (10,000
ppm}; lymphoid necrosis in the spleen (2 males at 3000 ppm, 1

female at 10,000 ppm ard 3 of each sex at 30,000 ppm); an increase
in the myeloid:erythroid ratio, primarily involving the granulocytes
in the beore marrow in some females at 10,000 ppm; immaturity of the
aterus and absence of zorpora lutea in the ovaries of “emales at

D
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10,000 ppm and increased mononuclear cell infiltration in the skin
in both sexes at 10,000 ppm. All other charges were considered to
be spontaneous in nature and unrelated to treatment,

b. Neoplastic lesions: None

11. Quality Assurance Measures: The report and original data were
reviewed by the Quality Assurance Unit of Rohm and Haas. Tc¢ the
best of their knowledge, the study did rnot deviate from the published
GLP's. The report was signed, {

DISCUSSION: The major compound-related effect observed in this study is
hepatocyti. hypertrophy, along with other liver effects. These effects
were evident both on a gross level and on a microscopic level. In
addition, they were supported by clinical chemistry evidence and by the
organ weight data. There were several questions concerning the design
and conduct of the study and there were slight deviations from the EPA
Testing Guidelines, but these were not considered to be significant
enough to affect the outcome of the study. There appeared to be a
possible problem with homogeneity of mixing. This is pointed out in
the results section. In addition, the stability analysis study was
done for a sample which was only stored for one day. Since the diets
were formulated weekly, the sample tested was not stored long enough
prior to testing. No explanation was given as to why the test sample
was not stored for at least a week. The Guidelires called for an
ophthalmological examination. This was not dore. The Guidelines also
called for microscopic examinations on the lungs, livers and kidneys of
all test groups. Only the liver and other target organs were examined
microscopically in the other test groups besides the 2 top dose levels.
Since all organs were examined in the 2 top test groups and since
target organs were examired in the lower dose levels (at least until a
NOEL was reached), this deviation from the Guidelines is not considered
to be significant. This study is classified as CORE GUIDELINE.

!
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he Clinical Pathology: (*) recammended by Guidelires

1) Hematology:

Collection times for blood (including # of animals):
3, 6, 12 ard 24 months; 10/sex/group at 3 and 6 months, 1%/sex/group
at 12 a=d 24 months.

The following CHEXXED (X) parameters were exanined:
!

X X i
x| Bematocrit (HCT)* ix{ Mean corpuscular HGB (MCH)
|%x| Hemoglobin (HGB)* x| Mean corpuscular HGB conc.(MCHC)
x| Leukocyte count (WBC)* [x| Mean cCorpuscular volume (MCV]
x| Erythrocyte count (RBC)* |x| Fed cell morphologyt
|x| Platelet count* b
| | Total plasma protein (TP) Pl
{x| Leukocyte differential count*t| | tOnly on high dcse and contrzis

2) Clinical Chemistry:

The following CHECKXED (X) parameters were examined:

X X

“Electrolytes: Other:

jx| Calcium* x| Albumin*

| | Chloride* ! \x 3locd creatinine*
Magnesium* x| Blood urea nitrogen*

x| Phosphorus* i x| Cholesteroi*

| | Potassium* |x| Globulirs

| Sodium* * || Slucose*

~ Enzymes: b |x| Total bilirubin* .

x| Alkaline phosphataseé jx Total protein*
Choliresterase l x| Triglycerides
Creatinine phosphokirase* x| A/G ratio

| | Lactic acid dehydrogenase

|x| Serum alanine aminotransferase (also SGPT)*

x| Serum aspartate aminotransferase {also SGOT)*

x| Gamma glutamyl transpeptidase




3) Uriralysis:

Collection times for ire {including 4 of animalsj:
6, 12 and 24 months Z-om same animals as blood.

The following CHEXKEZ 'X) parameters were examined: .

X X

jx| 3ppearance* iX] Glucose®

| ] volume* x| Ketones*

x| Specific gravity™ iX| Rilirubin*
\x H ix || Blood*

x| Sediment (microscepic)™ i |!Nitrate

I x| Protein* { | Urobilinogen

4) Hepatic Mixed Functiorn Oxicase (MFO) and Péroxisomal 3eta-Oxidation
nalvses

At 3, 6, ard 12 mont=hs, livers Zrom 6 mice/sex, zroup were randanly
selected fram animals acheﬁuled for post-mortem examimations and
analvzed for MFO activity. 2Additiornal samples zaker Zram the 12
month sacrifice were Z—ozerm and subsequently anzlyzed for hepatic
percxisamal beta-oxidation activity.

Gross Necropsy:

Animals (groups) which cisc or were sacrificed in mcribumZ condition
and/or were sacrificed as oart >f an interim group =xrior o end of
exposure period and were supjeczed to camplete gross patwlogical
2xaminations:

a1l animals.

Animals (groups) sacrifizes at e end > the treaTent Toservation |
period which were subjecz=Z :o complete Jross pathclzcizzl examinacions:

}

211 animals.




j. Histopathology:
&imals (groups) which died or were sacrificed in moribund conditico
and/or were sacrificed as part of an interim grouo prior to the ed
=f the exposure period and were subjected to microscopic examination:
Tissues were preserved fram all animals. Only liver was examined
microscopically f£ram animals scheduled £or sacri ifice at 3 and 6
months. At 12 months, all tissues listed below examined for
controls and high dese; liver, gross lesions and tissue masses
were examined for other dose groups. All tissues examined for
~on-surviving mice in all dose groups.
Animals (groups) which were sacrificed at the erd of the
treatment/observation period and were subjected to microscopic
examinatiorn: -
At 24 months, all tissues examined in c:rtLols ard hxgh dose
groups; liver, kidreys, lungs, testes and tissues with gross
changes were examined in other dose groups. Tissues examired
from sentinel mice were brain, liver, kidneys, lung, spleezn,
liver, colon and other tissues with gross changes.
CHECKED (X) tissues were preserved for %istopathological
examination and (xx) tissues were weighed upon removal fram the
animal. The (*) tissues were recamended by the Guidelires.
2 X
Dlgestlve System Cardiovasc./Hemat. \\Ieurolog-c
i Torgue Sorta* ;x Brain*
x| Salivary glands* xx| Heart* [ x;i Periph. nerve*
x| Esophagus* X | Bone marrow* | x| Spinal cord (3 levels)*
xi Stamach* x| Lymph nodes* | x| Pituitary*
x| Duodenum* XX| Spleer* 1 x| Eyes (ootic n.)*
X! Jejunum* x| Thymus* i Glandular
x} Ileum* Urogenital ixxj Adrenals*
x! Cecum* x| Kidneys* i 1 Lacrimal gland
i (olon* x| Urinary bladder* ' x| Mammary gland*
x| Rectum* Xx| Testes* X! Parathyroids*
|xx; Liver* x| Epididymicdes 1w Thyroids*
x! Gall bladder* x| Prostate | Zther
¥ Pancreas* x| Semiral vesicle "t k. Bone*
Pespiratorv |xx| Ovaries i xt SKke_eral —~uscle”
xi Trachea® | xi Uterus* P X &Kin
x: Lung*® | x| Vagirat ¢ All gross lesiors
X Larmx | x{ Coagulatirg glang* zmd masses
T Zaved at |

vesicleg/zrostate g

Z ard 24 menths 2only. The coagulating lancd
lards were -ollecned zt -ecrzosy 2sS

\/\
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k. Statistical Analyses: Body weights, feed consumption, clinical
chemistry, hematology, urinalysis and organ weights inspected
for rormality and homogeneity of variance across treatment
groups by examirirg residual plots. Analysis of variance
used in assessments for overall treatment effect; group means
compared using Durcan's test when significant treatment effect
found. Survival distributions compared separately withinf each
sex and also pooled over sex by using both logrank and Willcoxon
Eests found in PROC LIFETEST of the Statistical Analysis System

SAS).

RESULTS:

Dietary Preparation: Samples for week 1 homogeneity analyses as well

as samples retained from weeks 1, 2, 4 and those taken from 4 week
intervals were analyzed for RH-3866 concentration. The overall average
concentrations for each dose level ranged from 92-105% of the theoretical
dosages. The average for the 3 concentrations together was 98%.

The individual concentrations for each dose level ranged from 11-40

ppm for the 20 ppm dose level, from 57-130 ppm for the 100 ppm dose

level and from 280-890 ppm for the 500 ppm dose level. Obviously,

the extreme deviations from the theoretical dose levels did not

occur very often,

Clinical Observations and Mortality: There was nojapparent effect

of the test chemical on the survival of the test groups. Percent
survival at the end of the 24 month treatment period was 50, 47,

44, and 56% for the caontrols, 20, 100, and 500 ppm! grougs, respectively
for males and 46, 51, 47 and 51% for the females, respect ively. Mo
treatment- re]ated signs of clinical tcxicity were abserved in any

of the test groups. The following signs were observed in all

groups: red swollen ears, alopecia, arched back and yellow stained
anogenital area, According to the authors, some mice showed some
commonr pre-death signs associated with a debilitated state. These
signs included ataxia, tremors and lethargy. ;
Body Weight Determirations: No treatment related' changes in body
weight were observed in any of the test groups. Significantly
decreased body weights were observed when compared to controls at
individual times in the highest dose group {only pnce i~ the mid-dose
group in females after the pretest period), but fhese wers not
consistent. :

1
Food and/or Water Consumption: No dose-related charges in
food consumption were gbserved with any of the treated sroups.
Sporatic statistically sigrificant increases and decreasas in food
cornsumption w~ere observed in all of the treated groups.

Ophthaimoiogical Examinaticrs: No treatment-relatad 3c~s~mai;Ties
dere cnse~vec n ary 3f the treated groups.

[}
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Hematologz: No treatment-related changes were observed in any test
group. significant increase in the mean corpuscular hemoglobin
concentration value was observed in female rats at the 20 ppm dose
level at 6 months. This did not occur in any of the higher dose
levels, nor did it occur again at any of the cther time periods.
Therefore, it was considered to be spurious.

Clinical Chemistry: After 3 months of treatment, SGPT values were !
increased in female mice at 500 ppm. This was considered to be a
treatment-related effect since an increase in W0 activity and an
increase in liver weights were observed at this time. Other changes- .
observed at this time were considered to be questiorable in terms

of their biological significance because they were rnot seen at

later time periods and they were not observed with higher dose

levels that were tested in a previous study (mouse subchraonic

feeding). No treatment-related changes were observed in any of the
treated groups at any of the other time periodgs

Urinalysis: No treatment-related effects were observed irn any of
the test groups.

Hepatic Mixed Function Oxidase Assay: After 3 months of treatment
with the test chemical, MrO activity was increased in females at

100 ppm and in both sexes at 500 ppm. At this time point, RH-3866
had no effect on hepatic microsomal protein content at any dose
level. After 6 months of treatment, MO activity was increased in
both sexes at 500 ppm. At this dose level, hepatic microsomal proteir
content was increased 28% and 21% in males and females, respectivel ..
After 12 months of treatment, significant increases in MQ activity
were observed in 500 ppm females. Hepatic microsomal p'&tein
concentration was not affected at any dose level after 12 manths.

At this time period, RH-3866 had no effect on peroxisomal' 14-
palmitoyl-CoA oxidase activity.

Gross Pathology: No treatment-related gross changes were observed

in any of the treated groups at any time period. i
|

Organ Weights: At 3 months, ahsolute and relative liver weignts
were significantly increased over controls in doth male arnd female
mice fed 500 ppm of the test chemical. No treatment-related changes
in organ weights were observed at an,/ dose level at eithe' 6 months,
12 months or 24 months., All the chanyes that were ynse rved were
considered to be either spurious or due to the fact ‘hat <he conrtrz’
weights were exceptionally low.

Histopathology:

a. Norreoplastic lesions: Treatmenrt-related changes in ne l:iver
were observed 1n male mice at the 500 ppm ievel after 2, A, arc
12 months of treatment, These changjes includea -“rcrezsed
ircidences and severity of centrilobular -epatccytic -yper<-2c--,

J }7



Kupffer cell pigmentation, periportal purnctate vacuolation and
individual hepatocellular necrosis. Following 24 months of

treatment, changes in the liver were observed in both sexes at

the 500 ppm level. These included increased incidences of

focal hepatocellular alterations and multifocal hepatocellular
vacuclation. These were not associated with any hypertrophy,
nyperplasia or neoplastic proliferations in the liver. No .
other treatment-related microscopic changes were observed at ;
any dose level., Table I summarizes the liver effects observed.

b. MNeoplastic lesions: No treatment-related increases in any — .
neoplasms were observed at any dose level. Hepatocellular
hypertrophy and hepatocellular adenomas or carcinomas occurred
in mice of all groups, including the controls. RH-3866 had no
effect on the severity or incidence of these lesions. Other
neoplastic lesions of the liver were also found in all groups: _
hemangioma, hemang:.osarcoma, lymphoreticular lesmns, and
metastatic or invasive tumors. Adenomas and carcinomas of the
lungs were found in all groups as well as lymphosarcomas and
other neoplastic lesions of the lymphoreticular system. The
attached tables summarize the incidence of neoplastic lesions
found. Two tables are given, one for mice which either died or
were sacrificed orior to and including 12 months and one for mice
which either died or were sacrificed at the termination cf the

study. :

c. Sentinel mice: There was no indication of any intercurrent
disease, :

13. Quality Assurance Measures: The study was audited and reviewed |
numerous times by the Quality Assurance Unit for acherence to uLP'"
and the final report was signed by this group.

DISCUSSION: As a chronic feeding study, this appears to be a well
conducted study. It is classified as QORE GUIDELINE for a chronic |
feeding study. The study is classified CORE SUPPLEMENTARY as an .
oncogenicity study because the Toxicology Branch (TB) does not beliéve
that the top dose level tested was sufficiently high encugh. It does
not appear that the Maximum Tolerated Dose (MID) was reached. The
effects seen at the highest dose level tested were increases in liver
mixed-function oxidase, SGPT and liver weights; and microscopic ;
alterations of the liver consisting of centrilobular hypertrophy,
vacuolation, Kupffer cell pigmentation and altered foci (eosinorhilic,
basophilic, vacuclated and clear cell types). These effects are not
considered to be sufficiently severe enough to establish that the
highest level tested (500 ppm)} approached the MIZ.

This chemical was tested in a 3-month dietary subchrconic study. The
dose levels tested were approximately 3, 10, 20, 100, 200, 1000, 2000
and 10,000 ppm. o effects were observed with dcse levels up tc and
including 300 ppm. At 1000 ppm, increased liver enzyme activity and



liver weights were observed as well as hepatocytic hypertrophy,
vacuolation and a borderline count of individual hepatocytic necrosis.
At 3000 ppm, in addition to the effects noted above, an increase in SGOT
in males (although not statistically significant) and pigmentation of
the Kupffer cells were observed. A more significant count of individual
hepatocytic necrosis was seen but this was nok noted in any of the
animals exposed to 10,000 ppm. At 10,000 ppm, increases in liver
anzymes, BUM, and kidney weights were noted in addition to the effects
ooserved above as well as some hematological effects. Clearly, at this
dose level more significant toxicological effects were being observed.
Based upon the effects noted in the subchronic study in mice, TB believes
that higher dose levels should have been used in the mouse chronic

study.
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MYCLOBUTANIL- 128857

Page is not included in this copy.

Pages éZw through é!7 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of fortiula.

Information about a pending registration action.

ESZ FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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DATA EVALUATION RECORD
RH-53,866

Subchronic 0Oral Toxicity Study in Rats

STUDY IDENTIFICATION: O'Hara, 6. P. and DiDonato, L. J. Three month
dietary toxicity study in rats. (Unpublished study No. 83R-068 prepared
by the Toxicology Department, Rohm and Haas Co., Spring Fouse, PA, for
Rohmm and Haas Co., Philadelphia, PA; dated August 7, 1984.) Accession
Nos. 072897-072898.
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Dynamac Corporation Date: 1=L1-76
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1. CHEMICAL: RH-53,866; RH-3866; alpha-butyl-alpha-4-chlorophenyi-
1H-1,2,4-triazole-1-propanenitrile.

2. TJEST MATERIAL: RH-53,866 (81.1% active ingredient) from 1lot No.
LSPLOOI6IE, TD No. 83-076, was described as a brown sond.

3. STUDY/ACTION TYPE: Subchronic oral toxicity study in rats.

4. STUDY IDENTIFICATION: O'Hara, G. P. and DibDonato, 1. J. Three month
dietary toxicity study in rats. (Unpublished studvy No. B3R-068 pre-
pared by the Toxicology Department, Rohm and Haas Co., Spring House,

— . PA, for Rohm and Haas Co., Philadelphia, PA; dated August 7, 1984.)
Accession Nos. 072897-072898.

5. REVIEWED BY:

’
- Robert J. Weir, Ph.D. Signature: m;ﬂ

Principal Reviewer (\
Dynamac Corporation Date: JG«» 2 '-(l I? 2l
William L. McLellan, Ph.D. Signature:w-—ww o/ Ihtotte,
Independent Reviewer '

\ Dynamac Corporation Date: wa v  I1G96

6. APPROVED BY:

b I. Cecil Felkner, Ph. 0. Signature: LAK C,u,,J ?‘jjvw\
' Subchronic Toxicology
! Technical Quality Control Date: 1-2 7-¢1
Dynamac Corporation
. /o
Jane Harris, Ph.D. Signature: /- S‘M
: EPA Reviewer and Section Head

Date: ‘ V //}/(/fz '

\



CONCLUSTONS:

Although mixed function oxidase activity wes increased at 300 ppm or
greater RH-53,866 1in the males and at 1,000 ppm or greater in the
females, this is not considered an effect for the purposes of estab-
lishing a toxicity NOEL, but rather an indication of the pcwer of
accommodation of the liver. The LOEL is considered to be/ 3,0G0 ppm
(150 mg/kg/day) on the basis of gross changes in the liwver, increases
in relative and absolute liver and relative kidney weights, and his-
topathologic changes in the liver and kidneys. Hence, the NOEL for
systemic effects is considered to be 1000 ppm (equivalent to an actual
ﬂntake of 50 mg/kg/day).

Core Classification: Core Minimum.

Items 8 throuch 10~--see footnote 1.

MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods: (See Appendix A for details.)

1. The test material was liquefied in a water bath at 60°C,
homogenized, dissolved in acetone, mixed with feed in a
Hobart mixer, and added to the control diet. The diets were
tested for homogeneity, and selected samples were evaluated
by an unstated analytical procedure.

2. The test animals, COBS-CD(SD) BR strain rats (90 males and 90
females, 25-28 days o0ld), were received from Charles River
Breeding Laboratories, Kingston, NY, and a 4-week quarantine
period was observed before the start of dosing. Animals were
randomized, stratified by body weight, into dosage groups,
each containing 10 males and 10 females, and individual
animals were identified with a2 metal tag bearing a unigue
number. Animals were housed singly in stainless steel cages
in an animal room that was environmentally controlled at 72°F,
40-60% humidity, and a 12-hour 1ight cycle.

3. The diet was Purina Rodent Laboratory Chow (meal) No. 5001.
Water and diets were available ad libitum. Groups of 10 rats/
sex were fed control diets (designated Group 01) and test
diets containing 5, 15, 560, 150, 500, 1,500, 5,000 or
15,000 ppm test material (respectively, Groups 02, 03, 04,
05, 06, 07, 08, and 09). During weeks 3 and 4 doses were
increased to 7, 21, 70, 210, 700, 2,100, 7,000, or 21,000 ppm.
During weeks 5-13, doses were increased to 10, 30, 100, 300,
1,000, 3,000, 10,000, or 30,000 ppm.

3
Only items appropriate to this DER have been included.

3 - L -



NN4937y

4. Animals were observed daily for signs of toxicity, i1l health,
morbidity, and mortality. Physical examinations were per-
formed weekly. Body weights and feed consumption were
measured weekly. Hematologic (7 tests) and clinical chemistry
(14 tests) values were measured at 4 and 13 weeks of dosing
on all surviving animals. Urinalysis was performed on all
males and females of the control and 3,000- and 10,000-ppm
dose groups after week 11. Ophthalmoscopic evaluation was
conducted at initiation and termination.

5. At termination, survivors were killed and necropsies were
{performed. Organ weights were recorded for adrenals, brain,
igonads, kidneys, liver, spleen, and thyroid/parathyroid (post-

fixation). Sections of liver tissues from three rats/sex/dose
were taken for determination of aminopyrine N-demethylase and
‘benzphetamine N-demethylase activities in the groups receiving
0, 100, 300, 3,000 and 10,000 ppm RH-53,866. Approximately
35 tissues were taken for histopathologic examination, and
these examinations were conducted on the control and 3,000-
and 10,000-ppm groups; however, target organs were examined
- histopathologically at all concentration levels.

6. Normality of distribution of data and homogeneity of variance
across groups were assessed by examination of the residual
plots. Body weight and food consumption were evaluated by
analysis of covariance using pretest values as the covariant.

Group means were compared using a t-test. Analysis of vari-

, ance was performed for some parameters on both sexes combined
and also on the separate sexes for other parameters. Group
means were compared using Duncan's multiple range test.

"B. Protocol: See Appendix B.
f

12. REPORTED RESULTS:

A. Diet Analysis: Analysis of dietary samples for RH-53,866

revealed good approximation between the nominal and analyzed

; dietary concentrations. Dose levels ranged between 80 and 130%

| of intended concentrations, and the average concentration of test
material was 103X of the nominal.

B. Survival and C]inicgﬁ Observations: A1l rats treated with
30,000 ppm RH-53,86b6 for the last 8 weeks of this 13-week study
i (Group 09) died during the dosing period, the earliest deaths
} were after 17 and 18 days of dosing following dosage increase
! (i.e., during study week 8) in males and females, respectively.
i Signs of toxicity 1in those rats included a brown-stainen,
anogenital area, red or brown muzzle, scant feces, and emacia-
tion. No dose-related deaths occurred at 10,000 ppm or lower;
however, one male receiving 10,000 ppm was found dead on day 83. .
No dose-related signs of toxicity were observed at 10,000 ppm or
Tower doses.
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C. Mean Body Weights and Food Consumption: The parameters were
significantly decreased (p <0.05) in both sexes at 30,000 and
10,000 ppm. At 3,000 ppm of RH-53,866, male body weights were
decreased from weeks 6-12 without a corresponding decrease in
food consumption. Food consumption was significantly decreased

at 30,000 ppm of RH-53,866 for both males and females. At
10,000 ppm, food consumption was decreased for the males through- .
out the dosing period and was decreased for the females for the )
first 11 weeks of dosing. Table 1 presents selected body weight
data.

D. Hematolog¥: The hematologic effects in the 30,000 ppm group
{(measured | at week 4 after dosage change) were considered
compromised because of the debilitated condition of the animals.
They included increased hematocrits (HCT), increased hemoglobin
(HGB) and —red blood cell counts (RBCs), decreased white blood
counts (WBCs) and platelets, increased segmented neutrophils, and
decreased lymphocytes and monocytes. In the 10,000-ppm group,
effects included increased platelet counts and decreased mean
corpuscular volume (MCVY) and hemoglobin values [Table 2 (males)
and Table 3 (females)]. The authors considered all of the
effects related to the test material; however, the magnitude of
the effects were slight and were not considered toxicologically
significant.

E. Clinical Chemistry: The clinical chemistry findings are pre-
sented in Tables 4 and 5 for the males and females, respectively.
Changes were noted at doses of 3,000 and 10,000 ppm; no compound-

' related effects were noted at 1,000 ppm or below. SGOT activity
"was significantly reduced in the males at 3,000 and 10,000 ppm.
. Reduced SGOT values have no biological meaning. SGPT was sig-
nificantly increased in the males only at the 10,000-ppm dose for
- both intervals. The increased value at 100 ppm in the females is
hnot meaningful and it does not fo11pw 2 dose-effect relationship.
Cholesterol levels were generally increased in both sexes at 3,000
'and 10,000 ppm. When the sexes were combined for analysis,
alkaline phosphatase activity was significantly increased =zt
156,000 ppm; when the sexes were analyzed separately there was not
a significant difference relative to the control level. BUN was
2levated at 10,000 ppm 1in both sexes at both intervals. The
serum phosphorus level was significantly decreased in" the -
10,000-ppm male group and significantly increased in the females;
however, the study authors considered this to be of no toxicologic
significance. Serum calcium was marginally increased in the
i 10,000-ppm males only at the 13-week interval. GGT activity was
¢ increased in both males and females of the 10,000-ppm group, but
1 only at the 13-week interval. Total protein levels were increased
in the 10,000-ppm dose for both sexes. Globulin levelis were in-
creased in both sexes at 10,000 ppm and in the males at 3,000 ppm.
This was reflected in the A/G ratio, which was reduced in the
10,000-ppm female group when compared to the controls.
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TABLE i. Summary of Selected Mean Body Weights (g) and Food Consumption
(g/rat/day) at Selected Intervals for Male and Female Rats
Fed RH-53,866 in the Diet for 3 Months

Males : Females
J
Dose Levels Week Week j
(ppm) 0 6 13 0 6 13

{ Body Weight

0 294+14 437223 517+28 18410 248+18 285+25
100 286%12 ;igiZB 504145 181+ 6 243+ 9 28218
300 296418 437x217 522#42 182%12 247+20 285225
3,000 29218 408%25* 476+28 181110 239+16 269220
10,000 298216 32635* 365454* 181£11 226%20* 244%229*
30,000 29618 175252% - 182+12 127+19* -

Food Consumption

0 27.1%1.3  27.0%1.3 25.2+#1.0 18.241.2 19.821.8 17.2+2.0
100 25.9£2.3  26.2%2.0 25.0+3.4 17.8+1.1  20.1%1.3 18.9+1.6%
300 %6.8:2.3 26.5+1.5 25.8%2.8 17.4i1.0 19.8+2.0 T3.4%1.4*
3,000 ;6.711.3 25.8%2.2 24.9x2 .1 17.8+1.2 19.0£1.5 18.42%1.4
10,000 27.7:2.1 21.9+3.4%  23.4%4.7 18.0£0.9 17.2#3.2* 17.722.8
30,000 :27.3t2.1 14.6+3.8* -~ 18.1%2.2 9.416.3* -

1

*Significantly different from the control value (p <0.05).
AN
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TABLE 2. Summary of Selected Mean Hematology Data at Selected Dose Levels
fFollowing Administration of RH-53,866 in the Diet of Male Rats
for 3 Months

Dose Level

Test Week 0 ppm 3,000 ppm 10,000 ppm
HCT 46 61.8 £ 4.5 61.2 + 2.2 58.5 + 3.9
(%) 13 53.0 = %.6 59.2 + 4.1 57.6 * 4.4
HGB 4 15.79 + 0.90 15.58 + 0.60 14.97 + 0.36"
(37100 mlL) 13 15.81 £ 1.90 15.91 + 0.73 15.40 + 0.66
RBC 4 8.99 £ 0.72 9.12 £+ 0.20 8.84 + 0.67
(106/mm3) 13 9.37 £ 1.33 9.69 + 0.40 9.97 + 0.4}
Platelet 4 843 + 124 929 + 99 872 + 131
(103/mm3) 13 934 + 209 306 + 124 1095 + 135"
MCV 4 68.4 + 2.1 7.1 + 1.8 66.2 + 1.9
(m3) 13 63.2 *+ 3.8 60.9 + 3.5 57.9 + 3.9*
WBC 4 14.6 £ 3.5 16.7 £ 3.9 15.6 + 3.4
(103lmm3) 13 106.7 + 2.3 10.3 =+ 2.3 11.2 = 3.9

1

L3

*Significantly different from control value (p < (G.05).
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TABLE 3. Summary of Selected Mean Hematolegy Data at Selected Dose Levels

Following Administration of RH~53,866 in the Diet of Female Rats
for 3 Months

Dose Level

Test Week 0 ppm 3,000 ppm 10,000 ppm
HCT ] 59.5 + 2.9 59.8 + 2.7 5.9 + 2.9
(%) 13 58.3 3.0 56.5 + 3.1 55.3 + 2.6
i
HGB 4 15.4 + 0.6 15.2 + 0.5 15.0 + 0.7
(g/100 mL) 13 15.7 + 0.5 15.3 + 0.7 14.8 + 0.5*
RBC 4 8.48 + 0.45 8.58 + 0.42 8.75 + G.47
(106 /mm3) 13 8.71 + 0.45 8.74 + 0.42 9.31 + 0.38
Platelet ' 884 + 118 911 + 139 1009 + §9*
(103/am3) 13 936 + 75 333 + 14 1099 + 130
MCY 4 70.0 + 0.9 69.7 + 0.8 68.4 + 1.4%
(m3) 13 66.8 + 2.5 64.7 + 4.3 53.6 + £_1*
WBC 4 11.7 + 5.1 11.7 + 3.1 14.9 + 3.9
(103/mm3) . 13 6.9 + 1.7 7.3 + 3.0 7.8+ 3.0
!

*Significantiy different from control value (p < 0.05). %
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TABLE 4. Summary of SelTected Mean Clinical Chemistry Cata at Selected
Dose Levels following Administration of RH-53,866 in the
Diet of Male Rats for 3 Months
— Dose _lLevels ‘
Test Week 0 ppm 3,000 ppm 10,000 ppm
~GOT 4 75.6 + 19.7 63.0 + 18.1 61.0 + 20.7
(u/L) 13 107.9 = 21.1 83.0 + 18.5 84.1 + 22.4*
SGPT 4 22.7 + 3.1 22.5 + 4.6 29.2 + 9.0*
(U/L) 13 26.6 + 2.6 25.1 + 6.3 38.8 + 10.0*
Cholesterol 4 46.4 + 11.3 59.5 + 10.4 121.7 + 14.8%
(mg/dL) 13 58.9 + 19.3 749°% 11.6* 141.4 + 24.0*
Creatinine 4 72.3 + 17.9 70.5 + 22.8 68.7 + 27.2
(usL) 13 53.1 + 17.3 59.3 + 15.6 66.4 + 15.9
BUN 4 14.4 + 2.0 15.5 + 2.2 18.6 + 3.4
(mg/dL) 13 12.3 £ 1.9 13.1 + 2.0 18.4 + 2.0"
Phosphorus 4 8.5 + 0.7 7.9 + 0.6 7.4 + 0.8*
(mg/dL) 13 6.7 + 0.6 6.4 + 0.6 6.1 + 0.4"
CA+t - 4 11.23 + 0.53 11.15 + 0.71 11.28 + 0.40
(mg/dL) 4 10.55 + 0,47 10.73 + 0.63 11.27 + 0.70"
GGT 4 0.0 + 0.0 0.0 + 0.0 2.4 + 1.5
(u/sL) 13 0.0 + 0.0 0.0 £ 0.0 8.9 + 4.0%
Total 4 6.16 * 0.21 6.29 + 0.28 6.84 + 0.39"
Protein 13 6.25 + 0437 6.32 + 0.41 6.92 +{0.6"
Globulin 4 2.72 + 0.25 2.91 * 0.30" 3.21 + 0.33%
(g/dL) 13 2.75 + 0.48 2.79 + 0.45 3.14 + 0.64
A/G 4 1.21 + 0.14 1.18 + 0.16 1.14 + 0.14
Ratio 1 1.33 + 0.37 1.30 + 0.27 1.26 + 0.32
\

*Significantly different from centrol value. (p < 0.05).

i
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Urinalysis: No alteration 1in the wurinc:.:-'s data could be
associated wi*h the administration of the =25t =aterial.

Mixed Function Oxidase Studies: RH-53,866 produced increased
hepatic mixed function oxidase (MF0O) activi:y (Table 6) in the
male rats at 300 ppm and greater and in females at doses of
1,000 ppm and greater. At 10,000 ppm, enzyme activities were
increased as much as 6.5- and 8-fold in males and females,
respectively. The authors considered these effects compound
related, but not adverse toxicologic effects.

Ophthaimologic Evaluation: No ophthalmoscopic changes associated
with the test material were observed. There were no dose-related
patterns in the distribution of ocular! abnormalities and nc
changes were considered related to dosing.’

Gross Necropsy Findings: The 30,000-ppm._dose group exhibited
many compound-related effects in addition to those due to the
extreme debilitation that occurred prior to death (all dead in 63
days). These effects included reddened lungs, small spleens,
dark adrenal glands, red foci, or reddened mucosa of the stomach
of both sexes. Small seminal vesicles were apparent in the
males. The liver and kidney were dark.

The kidneys were darker than normal in the 10,000-ppm dose group.
The liver architecture was prominent or accentuated in the males
dosed with 1,000, 3,000, and 10,000 ppm and in the females dosed
with 10,000 ppm. Darkened 1livers were seen in the 3,000-ppm
males and in both sexes at doses of 10,000 and 30,000 ppm.
Enlarged 1livers were observed, in the males of the 3,000- and
10,000-ppm dose groups, but not in the females or in either sex
at 30,000 ppm.

There were other miscellaneous observations occurring at low
frequencies that were comparable in the control and dosed groups
or which were unrelated to the dompound dose.

Organ Weights: Significant (p'< 0.05) changes in absolute and
relative organ weights (see Table 7) when compared to control
values were as follows:

1. Adrenal absolute weights fwere decreased in the 3,000- and
10,000-ppm male groups. !

2. Brain absolute and relative weights were increased iR the
10,000-ppm male group. ;

;
3. Relative gonad weights were increased in both males and
females at 10,000 ppm.

[

4., The absolute heart weight for the 10,000-ppm male group was
decreased whereas the relative weight was increased. In the
females, there was no effect on absolute weights but the
relative weights at doses of 3,000 and 10,000 ppm, respec-
tively, were increased.

1
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TABLE 6. Sumnary of Mean Microsomal Protein Concentrstion and Hepatic Mixed Function Oxidase
(MFO) Activity in Male and Female Rats Fed RH-53,866 for |3 Weeks (Values were
determined at termination.)

Microsomal Nmo! product formed/mg microsomal protein
Dose Group Protein {Kmo!/mq) (Nmol/g liver)
(ppm) (mg/g liver) AP seb AP3 apb
MALES
0 38.00 +8.21 10.98 *1.61 8.04 +0.89 418.6 ti18.1 308.6 * 89.2
100 49.04 $6.34 12.01 £3.05 7.62 £1.75 587.4 %£152.6 371.9 £ 85.0
300 54.08%+1.60 14.35 +2.29 9.86 *1.51 778.5%%147.1 534.5*+ 97.9
1,000 45.52 *2.28 16.46%%1 47 15.81%+4. 19 750.1%#+ 85.8 722.1%#3+203.4
3,000 62.64%+0.72 20.00%+2.47 25.09%%0.39 1253.8%+167.5 1570.9%#+ 10.0
10,000 72.96%+3.75 23.41%%1 .80 27.31%8%1 .37 1712.4%2241.7 1994.8%+185.6
FEMALES
0 44.88 +5.82 6.0t +1.23 5.17 +0.88 - 266.0 * 31.5 230.1 £ 30.8
100 37.52 ¥5.59 6.32 #0.99 5.20 10.81 238.9 * 63.2 196.2 + 49.6
300 50.00 *4.50 8.13 *1.74 6.50 *1.76 408.4 *103.9 326.7 + 97.0
1,000 47.52 *4.08 §0.75%+{.70 9.57%1| .64 S513.7%+417.} 456.0 *100.7
3,000 48.24 +2.13 19.46%%] 44 19.94%+1 38 938.1%+ 656.9 960.9%+ 58.7
i0,000 63.60%18.52 24.48%12.66 29.07%#%5 .34 1545.0%+111.0 1831.9%+263.0
8aP: aminopyrine N-demethylase.
bge. benzphetamine N-demethylase.
#Significantly different from control value (p < 0.05). b i
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5. Relative kidney weights were increased in both sexes at 3,0I0
and 10,000 ppm.

6. Absclute and relative liver weights were increased in both
sexes at 3,000 and 10,000 ppm. In addition, the relTatiie
1iver weight is also increased in the 1,000-ppm female group.-

7. In the spleen, the absolute weight was decreased for the male
whereas the relative spleen weight was increased for tle
female 10,000-ppm dose groups, respectively. Relative thwroid
weight was increased in the male groups at 3,000 amd
10,000 ppm; for the females in this dose group the! relatize
thyroid weight was also increased. Many of the sigm‘F'cart
changes 1in organ-to-body weight ratios were the result zf
significantly (p < 0.05) decreased terminal body weight “n
males and females at 102,000 ppm and in males at 3,000 ppm.

Histopathologic Findings: Changes in the liver (Table 8) cwe io0

‘exposure at a dose of 10,000 ppm RH-53,866 consisted of csmtrz—

Tobular to panlobular hepatocellular hypertrephy, vacuclatzd
hepatocytes, hepatoceilular necrosis, and hepatocellular coaguiz-
tien necrosis. Hypertrophy and hepatocellular necrosis occuyrrzd
in poth sexes at 3,000 ppm and above.

Pigmentation of the convoluted tubular epithelium of the k-idney
occurred at doses of 3,000 and 10,000 ppm in male animals only.
This pigment was not poswtive for hemosiderin. In the male ra:is

at 10,000 ppm as well as in the controls, hemosiderosis did occir
in the red pulp of the spieen. Other compound-relzted histr—

morphologic changes included vacuolation of the adrenazl corticss
of both sexes at 3,000 and 10,000 ppm, an increase in sma"
follicles of the thyroid in the 3,000- and 10,000-ppm males, z1c
an increase in frequency of chronic a]veohtzs in the 10, OCD—pzm
group of both sexes.

1

13. STUDY AUTHORS®' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

*When fed to male and female rats for 3 months RH-3866 has z KEL
of 100 ppm in the diet in males and 300 ppm in the dist ™
females. The only effect seen in males at 300 ppm was an increzze
in hepatic MFO activity. No adverse effects were seen at Jos3s
up to and including 1000 ppm.° ;
The study protocol indicated that the studyiwas to be concuctizd
under good laboratory practices. A signed, but undated, cqualiizy
assurance form was included in the report.

i
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TABLE 8. Summary of Incidence of Liver Lesions 1in
Male and Female Rats Fed RH 3866 for 90 Days

Dose: (ppm) Ccntrol 300 1000 3000 10,000
Sex M F M F M F MK F M F

Number of animals
examined: 10 10 10 0 10 10 10 10 10 10

Centrolobular hypertrophy %
with increased ‘

eosinophilia 0 0 0 - 0 0 10 7 10 10
Vacuolated swollen
hepatocytes 0 0 0 - 0 0 0 4] 9 0
Hepatocellular necroasis 0 0 0 - 0 0 1 3 1 1
Fatty metamcrphosis 0 0 0 - 2 1 1 e 0 0
Necrosis, coaguletionm,
zones 1 0 0 - 0 0 0 0 2 0
i
j
]
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REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS: 7

The highest dose used in this study, 30,000 ppm, was clearly far in
excess of the maximum tolerated level and produced total mortality
(during study week 8). For this reason, 1ittle further attention
will be given to this group. Although all doses referenced in all
sections of this DER indicate an array of 0, 10, 30, 10G, 300, 1,000,
3,000, or 10,000 ppm, it is important to remember that these doses
were only given to the animal for weeks 5-13; for the first 2 weeks,
the doses were only half of this level. Doses at weeks 3-4 were
intermediate.

There was no effect on mortality and no compound-related clinical
signs were observed at doses of 10,000 ppm or below. Body weight,
however, was significantly depressed at 3,000 ppm and above in the
male groups and at 10,000 ppm and above in the female groups. There
was no correlation of growth to food consumption in the 3,000-ppm
male groups, but there was body weight suppression that correlated
with reduced food consumption in the 10,000- and 30,000-ppm groups
of both sexes.

In the 10,000-ppm group, the decreased HGB and HCT counts together
with decreased MCV values and increased RBC counts imdicated that
there was red cell destruction with compensatory red cell production.
There was mild hemosiderosis in the spleens of the controls of both
sexes and in 3,000 and 10,000 ppm groups. The hemosiderosis was more
cevere in the high dose males. Nevertheless, the red cell distruction
was very slight and of 1ittle toxicologic significamce with the
exception of the high-dose males where hemosiderosis was evident.

The clinical chemical changes were many and varied, and many of these
point to an adverse effect on the liver and kidney. Although some of
the values were statistically significant, they are cons1dered to :ce
jncidental or spontaneous in nature and are likely to be of Tlit:zle
toxicological importance for the specific reasons that follow:

!
1. Reduced SGOT at 3,000 and 10,000 ppm; low values have no patho-

logic significance.

2. Phosphorus was reduced in the 10,000-ppm maile group;i however,
phosphorus was increased in the 10,000-ppm female group.

3. Increased calcium levels in the 10,000-ppm groups of both sexes
were of Tittle toxicologic s1gn1f1cance :
Although the authors concluded that only increased cthesiero] and
GGT were the only toxicologically adverse effects in the 10,000-ppm
groups of both sexes, it is our assessment that increased SGPT at
weeks 4 and 13 in the 10,000-ppm males, increased BUN at weeks 4 and
13 in the 10,000-ppm groups for both sexes, and dincreased total
protein, globulin, and A/G ratios in these high-dose groups of becth
sexes were all induced by the test compound and are toxicologically
meaningful. Clinical chemistry findings associated with RH-53,2£6
administration were not evident at doses below 10,000 ppm.
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Mixed function oxidase activity was increased im males at doses of
300 ppm or greater and at doses of 1,000 ppm or greater in females.
Gross necropsy findings were limited to the liver and were more
pronounced 1in the males. They consisted of dark discolorations,
enlargement, and/or prominent architecture at 1,000 ppm and above.

Increased absolute and relative liver weights were seen at 3,000 and
10,000 ppm in both sexes and increased relative liver weight occurred
in the 1,000-ppm female group. Increased relative kidney weights
were present in the 3,000 and 10,000 ppm doses in both sexes. Many
of the other relative weight values were a result of decreased
terminal body weights and are not toxicolegically significant.

Histopathologic changes in the 1liver consisted of hepatocellular
necrosis and hepatocellular hypertrophy at 3,000 ppm and above. At
3,000 or 10,000 ppm, pigmented convoluted tubules of the kidney were
observed in males only. The adrenal cortex was vacuolated in both
sexes at 3,000 and 10,000 ppm. An increase in smal]l follicles was
seen in the male thyroids at 3,000 ppm and above, and chronic
alveolities occurred in the 10,000-ppm group of both sexes.

-

15-—-see footnote 1.

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 340-346,
and Appendix B, Protocol, CBI pp. 439-457. -
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DATA EVALUATION REPORT

STU?Y TYPE: Chronic/Oncogenicity - Mouse (83-5) TOX. CHEM. NO.: 723K
ACCESSION NUMBER: 266090

TEST MATERIAL: RH-3866

SYNONYMS: Rally, Systhane, Myclobutanil
REPORT NUMBER: 84R-023

SPONSOR: Rohm & Haas Company, Philadelphia, PA
TESTING FACILITY: Toxicology Dept., Rohm & Haas Company, Spring House, PA

TITLE OF REPORT: RH-3866: Dietary Chronic and Oncogenicity Study in Mice
AUTHOR(S): P.R. Goldman and J.C. Harris
REPORT ISSUED: October 17, 1986

IDENTIFYING VOLUME: Volume 16 of 47
i

CONCLUSION: The NOEL was 20 ppm and the LOEL was 100 ppm (slight increase in
liver mixed function oxidase). Microscopic changes in the liver
were evident in both sexes at 500 ppm.

Classification: CORE GUIDELINE for chronic effects and CORE SUPPLEMENTARY
for oncogenicity (see discussion).

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical Name: alpha-butyl-alpha-4-chlorophenyl-1H-1,2,4-triazole-1-
propanenitrile

Description: red-brown solid

Batch #(s), Other #(s): Sample # 83-260, lot # LAP-0298

Purity: 90.4%

Source: Rohm & Haas

; 2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Male and female Crl1:CD®-1(ICR)BR mice
Age: 3 weeks upon receipt
Source(s): Charles River Breeding Labs

00808C
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3. Procedure:

a. Dietary Pregx._"ation (if applicable): Sample was heated to approximately

j 70°C wtil liguified. Liquid was stirred to ensure hamogereity,

! weighed, dissolved in acetone and mixed with feed in a hood to
evaporate the acetone.
Frequency of mreparation: weekly
Storage conditions: at roam temperature, in dark dry area
Stability Analyses: Each week, an extra feed cup for each dietary
level was prepared and left on top of the cage rack in the study rcam
for the treatment week, collected and then submitted for analysis in
order to verify stability.
Hamogeneity Analyses: The first time the diet was prepared, samples
from the top, middle and bottom were taken for analysis.
Concentration Analyses: all samples obtained to assess adequacy of
mixing and those obtained during first month for quality assurance
were analyzed as well as one sample fram each dietary concentration
per mxnth. Other samples were preserved and sent to analysis group.

b. Basis For Selection of Dosage Levels:

Not stated, but probably based upon results of subchronic study
that was conducted.

c. Animal Assigmment and Dose Levels:

Test Dose Admin~ Main Study Interim Sac. Interim Sac. Interim Sec.
Group . istered 24 months 3 _mmths € _ months 12 months
ppm male female male female male female male femzle
Comtr. O 70 70 10 10 10 10 20 2G :
1 20 70 70 10 10 10 10 20 20 )
2 100 70 70 10 10 10 10 20 22
3 500 70 70 10 10 10 10 20 25
4 Sentinel 25 25 - - - - - -

- . d. Clinical Observations and Mortality: Animals observed daily for
signs of 111 realth and reaction to treatment. Physical exams
conducted weekly for first 14 weeks and at 2 week intervals thereaZter.

e. Body Weight Determinations: weekly

’  f. Food and/or Water Consumption: weekly

g. Ophthalmological Examinations (if applicable): 12 and 24 months
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DATA EVALUATION REPORT

STUDY TYPE: Rat Chronic/Oncogenicity (83-5) TOX. CHEM. NO.: 723K

BCCESSION NUMBERL 266081

TEST MATERIAL: RH-3866

SYNONYMS: Myclobutanil, Systhane, Rally

STUDY NUMBER(S): Sponsor‘®s Project No. B5RC-61, Testing Lab Project No. B342

SPONSOR: Rohm and Baas Campany, Spring House, PA

TESTING FACILITY: Tegeris Laboratories, Inc. Laurel, MD

TITLE OF REPORT: Chronic Toxicity and Oncogenicity Study with RH 3866 im Rats

BDTHOR(S): T.E. Shellenberger, L.H. Billups, A.S. Tegeris, D.S. Green

REPORT ISSUED: 10/24/86

IDENTIFYING VOLUME: Volumes 7-13 of 47

CONCLUSION: The NOEL for the study is 2.49 mg/kg/day and the LOEL is 9.84 mg/kg/CGay
based upon testicular atrophy in males. No other significant effects
were observed in either sex. The overall mean daily consumption was
0, 2.49, 9.84 and 39.21 mg/kg/day for males and 0, 3.23, 12.86 and
52.34 mg/kg/day for females for the controls, low, mid- and nigh
dose groups, respectively. No oncogenic effects were cbserwed.

Classification: OORE GUIDELINE for the chronic portion of the study and CORE
SUPPLEMENTARY for the oncogenicity portion of the study (see
discussion).

A. MATERIALS AND METHODS:

1. Test Compound(s):

Chemical WName: alpha-butyl-alpha—-4-chlorophenyl-1-H-1,2,4-triazole~
'propanenitrile
Description: Solid or viscous solid 4
Batch #(s), Other #(s): TD #83~260, Lot # LAP 0298 (first 15 wesks);
/ TD #84-038, Lot # 831539-7 (weeks 16ff)
Purity: 90.4% a.i.; 91.4% a.i. (due to error in initial labeling
from Sponsor, the dietary conc. of second batch calculated from
a value cf 92.7% a.i.)
Source: Rohm & Haas

¥
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2. Test Animals and/or Other Test System (if applicable):

Species and Strain (sexes): Male and female Sprague-Dawley rats
Pge: 6-8 weeks, dosing to begin after 2-3 week acclimatization period.
Weight(s): Approx. 130-140 grams (F-M, 1 week prior to initiation
of study)
Source(s): Charles River Breeding Laboratories, Wilmington, MA

3. Procedure:

a. Dietary Preparation (if applicable): Each jar was heated in a water
bath until the sample was liquified; the temperature of water bath
did not exceed 90°C. The liquified test chemical was stirred and
small aliquots were placed in jars umtil ready to be used. When
used, the sample was heated again, weighed, dissolved in acetone and
mixed in the feed. The acetone was evaporated off.
Frequency of preparation: weekly
Storage conditions: room temperature
Stability Analyses: 2-week stability test at all dose levels prior
to study
Homogeneity Analyses: Pretest analysis. Samples from top, middie and
bottom portions of the feed mixer were retained
for analyses. Samples were stored in animal
roor in feeders and samples obtained after 1.
' and 2 weeks for assay of compound concentration.
Concentratiaon Analyses: Samples collected at each dose level throughout
the study and frozen. 2Analyses for dose level
verification were conducted weekly during
first four weeks and subsequently from one
set of samples every 4 weeks during the
remainder of the study.

b. Basis For Selection of Dosage levels:

Not stated, however, a subchronic feeding study in rats has been
conducted in which the NOEL was 1000 ppm and the LEL was 3000 pom
based upon liver and kidney effects.

c. Animal Assignment an’ Dose Levels:

Test Dose Administered (ppm)

Group Weeks 1-2 Weeks 3-4 Weeks 5 to term
1-Control 0 / 0O 0

2 25 35 50

3 100 140 200

4 400 560 800
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Number of Animals Sacrificed:

Main Study Interim Sac. Interim Sac. Interim Sac. Interim Sac.
Test 24 months 3 months 6 _ months 12 months 17 momths
Group male ferale male |female male female male female male female
!
1 all surviving 10 10 10 10 20 20 i8 10
2 all surviving 10 10 10 10 20 20 8 10
3 all surviving 10 10 10 10 20 20 18 10
4 all surviving 10 10 10 10 20 20 i8 10

A sentinel animal program was also used with this study. Thirty male and 30
female rats were used. Prior to the initiation of the study, 5 animals of each
sex were subjected to a complete viral and microbioclogical evaluation. At 3, 6
and 12 months, blood sera and/or live animals were submitted to the diagnostic
laboratory for evaluation.

d. Procedures for Studies Other Than Feeding and/or Additions,
Changes in Feeding Study: Dietary levels were adjusted on the basis
of active ingredient content of the test material. Dietary levels
were also adjusted during the initial 5 weeks of the study in order
to provide a more nearly equal compound intake, mg/kg/day, during the
active growth period of the animals.

e. Clinical Cbservations and Mortality: Twice daily. Detailed examinations’
when body weights were measured.

f. Body Weight Determinations: -1 weeks, 0, weekly during first 14
weeks, 1lx every two weeks thereafter.

g. Food and/or Water Consumption: -1 weexs, weekly during first 24
weeks, 1x every two weeks thereafter.

h. Ophthalmological Examinations (if applicable): Prior to 12-mcnth and

terminal necropsies. Performed on all controls and high dose animals.
Will be conducted on other animals if effects noted in high dose
animals.
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i. Clinical Pathology: (*) recommended by Guidelines

1) Hematology:

Collection times for blood (including # of animals):
10 males, 10 females/group at 3, 6, 12, 17 months and prior to
termination of st\.’dy.

The following CHECKED (X) parameters were examined:

X X

Hematocrit (HCT)* Mean corpustular HGB (MCH)
Hemoglobin {HGB)* Mean corpustular HGB conc. (MCHC)
Leukocyte count (WBC)* Mean corpustular volume (MCV)
Erythrocyte count (RBC)* Red cell morphology#

Platelet coumt*

Total plasma protein (TP) .
Leukocyte @ifferential count*#

MoM oM XN
LI,

»

# Evaluated anly on control and high-dose groups at 6 and 12 months and
in all dose groups at 3 months.

2) Clinical Chemistrv:

The following CHECKED (X) parameters were examined:

x S
Electrolytes: Other:
, x| Czlcium* x| Albumin*
i Caloride* x| Blood creatinine*
Magnesium* x| Blood urea nitrogen*
x| Pnosphorus* x| Cholesterol*
Botassium* x| Globulins
Socaium* x| Glucose¥*
Enzymes: x| Total bilirubin*
x| Alkaline phosphatase x| Total protein*
Cholinesterase x| Triglycerides#
Creatinine phosphokinase* x| A/G ratio
lactic acid dehydrogenase
x| Serum alanine aminotransferase (also SGPT)*
x| Serum aspartate aminotransferase {also SGOT)*
x| Gamma glutalmyl transpeptidase (GGIP)

# 12-wmonth and terminal sacrifice only
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3) Urinalysis:

Collection times for vrine (including # of animals):
Control and high-dose groups designated for hematology and clinical
chemistry collected at 3 (all dose groups), 5, 11, 17 months.

The following CHECKED SX) parameters were examined:

X X
x| Appearance* x| Glucose*
- Volume* x| Ketones*
x| Specific gravity* x| B®ilirubin*
1x! pH x| viood*
x| Sediment (microscopic)* . Nitrate
x| Protein* Urcbilinogen

Liver Enzyme Assays: Sections of liver from 6 males and 6 females in
the control, low, mid and high-dose groups were cbtained =t the 3, 6
and 12-month sacrifices for determination of mixed functicm oxidase
(MFO} activity. MFO activity was measured by the in vitro enzyme
assay of demethylation of aminopyrine (AP). At the 12-month necropsy,
livers from 5-6 males and females randomly selected from each group
were collected and analyzed for peroxisamal beta-oxidation activity
utilizing 14C-palmitoyl-CoA as substrate.

Gross Necropsy:

Animals (groups) which died or were'sacrificed in moribuné condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to camplete gross pathclogical
examinations:

10/sex/group at 3 and 6 months; 20/sex/group at 12 months- 18

males and 10 females at 17 months. All animals found dez=Z or
sacrificed in a moribund condition.

Animals {(groups) sacrificed at the end of the treatment/coservation
period which were subjected to camplete gross pathologica® examinations:

All animals.

Histopathology:

Animals (groups) which died or were sacrificed in moribund condition

and/or were sacrificed as part of an interim group prior %o the end

of the exposure period and were subjected to microscopic examination:
/

All animals for liver, testes and ovaries; lungs and kicéney: all animals

at 12 and 17 months; all organs at 12 months in control a—d

high-dose groups ar:l target organs in mid- and low-dose groups;

all organs in animals that were found dead and sacrificed moribund;

gross lesions and masses: control and high-dose males and

females at 3, 6 and 17 months, all animals at 12 months, zll

animals that died or were sacrificed moribund.
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Animals (groups) which were sacrificed at the end of the
treatment /observation period and were subjected to microscopic
examination:

Liver, testes, ovaries, lungs, kidneys, gross lesions and masses
in all animals. Otherwise, all tissues required by protocol in
control and high-dose groups and target organs in mid and low-
dose groups. In addition, other tissues not reguired by protocol
occasionally were inadvertently examined in some males and
females at the 12 and 17-month interim and terminal sacrifices.

CHECKED (X) tissues were preserved for histopathological
examination and (XX) tissues were weighed upon removal from the

animal. The (*) tissues were recommended by the Guidelines.
X X X
“Digestive systen Cardiovasc./Hemat . Neurologic
Tongue Aorta* xx| Brain*
x! Salivary glands* xx| Heart* x| Periph. nerve*
x| Esophagus* x| Bone marrow* x| Spinal cord (3 levelis)*
x| Stamach* x| Lymph ncdes* x| Pituitary*
x| Ducdenum* xx| Spleen* x| Eyes (optic n.)*
x| Jejunum* x| Thymus* Glandular
x| Ileum* Urcgenital xx| Adrenals*®
x| Cecum* 1xx| Kidneys* Lacrimal gland
xy Colon* x| Urinary bladder¥* x| Mammary gland*
x| Rectum* xx| Testes* x| Parathyroids*
xx| Liver* x| Epididymides x| Thyroids*
Gall bladder* x| Prostate Other
x| Pancreas¥ x| Seminal vesicle x| Bone*
Respiratory xx| Ovaries x| Skeletal muscle*
x| Trachea* x| Uterus¥* x| Skin
x{ Lang* . X; All gross lesicns
x| Larynx and masses
m. Statistical Analyses: one-way Analysis of Variance followed by
Dunnett's t-test. Percent survival estimated with Lifetest Procedure
(SAS Institute).
RESULTS: -
N. Dietary Preparation: Measured dose leve.s ranged between 83-108%
of the desired levels. The average was 95%. '
2. Clinical Observations ancd Mortality: Treatment with the Zest

chemical did not affect the survival of males or females at any
dose level. No difference in mortality was noted. By week 105 the

total mortalities in males were 35, 35, 32 and 30 in the control,
low, mid and high-dose groups, respectively, and 37, 39, 40, and 35
in females respectively. There were no clinical signs observed
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that appeared to be related to treatment. The most common ciinical

signs that were observed throughout the study im all groups, <
including controls were dermal alopecia, rough haircoat, rash,

footpad swelling and mechanical injuries.

3. Body Weight Determinations: The mean weeklyj body weights of the
treated males were similar to controls during the first 8 weeks of
the study. After that time, the mean weekly body weights of the
high dose males began to decline relative to the control values and
by wesk 22, they were significantly less than controils. This
continued up to week 40. Although the body weights of the high
dose males were statistically significantly less tham the controls,
the values still remained within 95-97% of the control - .lues.
After that time, the mean body weights of the high dose males were
always less than controls, but were only significantly less at
weeks 56, 80, 82 and 84. The data suggest that the test chemical
induced a decrease in the mean body weights of the males in the
high dose group when compared to controls between 6 and 18 months. ‘
The body weights at the lower dose levels were generally slightly
lower than controls during this time period, but the lower values
were not considered to be biologically significant. For females,
the test chemical appeared to have no effect on the body weights of
the treated animals during the first year of the study. During the
second year, the test chemical appeared to have a marginal effect cn
the body weights of the high dose females relative to controls.

The body weights were generally lower than controls during weeks 54
to 96 and the differences were statistically significant at weeks
66-72, 76-84 and 92. During weeks 76-84, the tody weights were

ger :rally between 88~20% of the control values.

}

and/or Water Corsumpticn: For males, food consumpticn was

generzlly  lower in trhe high Jose animals when comparad to controls,

starzing around the Iifth week. Food consumption was statistically

signzficantly lower Zor fifteen weeks within thwe fif<h to seventy-

eighzn week; however, the values never dropped Delow 21% cf the

control values. Beginning at week 80, food cormsumption was similar

4
‘1

to controls. No significant differences were noted for the two - 4
lower dose male groups. For females, in generzl, nc significant
changes in food consumption were observed betweesn the treated and
control animals. Based uvpon the foed consumption valiues, the
overzll mean daily ccmpound consumption for males was 0, 2.49, 9.84
and 39.21 ng/kg/day and for Zemales was 0, 3.2%, 12,86 and 52.34
mg/kg/day for controis, low, midé~ and high dose gro:ps, respectivelv.
5. Ophthalmclogical Examinatiors: There were no Indicztions of compound- 2

rela-ed ocular abnorzalities. The most prevalent aonoriality -
observed prior to terminaticn of the study was diagnosed as conjunctivitis '
seccndary to infectious diseases or dental abncrmality.

6. Hemzzology: No treatment-related differences were ooserved in any
of the treated groups when compared to controls.
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Clinical Chemistry: There were a namber of occurrerces of statistically
significant differerces in several clinical chemistry values.

Bowever, for various reasons, each one of these were considered to

be biologically insignificant.- Therefore, there were no treatmert
related changes dbserved in any of the clinical chemistry parameters.

Urinalysis: No comnsistent differences were noted between the
treated ancd control groups.

Bepatic Enzyme Asséxs: A slight increase in hepatic mixed function
oxidase (MEO) activity (24-47%) was seen in high-dose level males

at 3, 6 and 12 months. The increases were statistically significant
ar 3 and 6 months. -MFO activity was significantly increased in
females in both mid- and high dose groups (61% and 78%, respectively)
at 3 months. At 6 and 12 months, slight increases in high cdose
femmles were observed but were not statistically significant.
Rei-3866 hacd no effect on hepatic peroxisamal 14C-palmitoyl-CoA
cxidase activity in rats at dose levels up to 800 prm after 12
menths of Tietary treatment.

Gross Pathology: The distributions and incidences of palpable
masses in both males and females, as well as the mean “time-to-
tumor” for the masses indicate that the presence of the masses were
unrelated to treatment. The number of animalis in each dose group
with palpable masses was 1, 7, 2 and 4 in males for the first 12
menths: 15, 13, 16 and 2 in males for months 13 to termination; 7,
2, 13 arid 2 in females for the first 12 months; and 47, 46, 38 and
39 in females for months 13 to termination in control, low, mid- and
high-dose groups respectively.

c 1
=21 gross lesions observed at 3 and 6 months: were considered to e
unrelatell to treatment. This was also true for the grcss lesions
coserved at 12 months except for testicular lesions. Testicular
reductiof i size was seen in 0, 1, 1 and 3 animals in the control,
low, mid am high dose animals, respectively. The higher incidence
coserved in the high dose animals correlates with the reduction in
testicular weights in this dose group. At 17 months, again, only
the testicular effects were considered to be related to treatment
with the test chemical. Bilateral reductior in testicular size was -
coserved in 2, 2, U and 6 animals in the control, low, mid and high
dose groups, respectively. At terminal sacrifice, with the exception
cf the testicular effects, all cbserved lesions appeared to be
unrelatied o treatment. Decrease in testicular size was seen in O,
Z, 7 arld 6 males respectively, in controls, lcw, mid- and high dose
animals. In addition, a second testicular lesion characterized as
"soft” fwas also seen in 1, 1, 5, and 5 males in the controls, low,
nid- and hich dose groups, respectively. Reducticrn: in testicular
size was also seen in the treated animals that die: prior tc the
~ompletion of the study (2, 6, 2 and 7 in controls, low, mid- and

i3t dose zmimalz, respectively).

14
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Organ Weights: In males, no significant differences were observed
between mean liver weights and between mean liver-to-body weight
ratios in the treated animals versus the conirols at any of the
sacrifice times. In femzles, the mean liver-to body-weight ratio
in the high dose animals was signifieantly higher than controls at
3 months (113%) and the mean liver weights in the high dose animals
were significantly higher than controls at 6 months (120%). At
other tines Lhere were increases in liver weights and liver-to-body
weight ratios in one or more of the treated groups, but none were
statistically significant. The authors state that these results
suggest that there may bé a marginal effert of the chemical on mean
hepatic weights in female rats.

At 12 months, the mean testicular weights and testes-to-body weight
ratios in all groups of the treated animals were lower than controls,
but only the mean testicular weights in the high dose animals were
statistically significant (38% of contrcls). At 17 months, none of
the means for the treated animals were statistically significant,

but the means were slightly lower than controls for high dose males
(88% and 90% for testes and testes-to-body weight ratio, respectively}.
At termination, the mean testicular weights of both mid- and high
dose groups (77% and 75% of controls, respectively) and the mean
testes-to-brain weights of the high dose group were significantly
lower than controls (79% of controls). The results suggest an
effect at the high dose for testicular weights and a possible
marginal effect at the mid-dose. No effects were observed in any
of the other organ weights. The changes observed were considered

to be random occurrences.

Histopathology's

a. Nonneoplastic lesions: With the exception of testicular lesions,
all nonneoplastic microscopic findings in the Study were considers i
to be incidental to treatment. Incidental lesions were normally
found i1 =M= liver, kidneys, lung, heart, spleen, adrenals,
pancreas, and thyroid gland. The incidences of unilateral and
bilateral testicular atrophy are smmarized in Table I. The
incidence; was similar between contro. and low dose aninals, but
was increased in mid- and high dose animals. Microscopically,
the semninfferous tubules were frequently devoid of spermatid
formation’ and germinal epithelial cells. In sevearal cases,
only Sertoli cells remained. In addition to atrophy, microscopic
Tinltings jncluded polyarteritis, periarteritis, mineralization of
arterioleg and occasionally a sperm granuloma, an interstitial
cell tumck, scrotal varicocele, crchitis, oligospermatcaenesis and
hilateraliseniniferous tupbule atwIanhis,

b. Neoplastic lesions: !o neoplastic lesicns w~ere observei that
were considerzd to iw related to treatment, ‘lecplastis lzions
were generally cbserved either in low incidence in all grougss,
including contrsls 2r only in an occasicnal animal. Tuncrs than
were zasa ot il o seellular adenomas: pitilart zlenomas
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and chromophoie adenomas; mammary gland adenomas, adenocarciromas
arl fibHroa lenomas and islet cell adenomas of the pancreas (see
Table II).

13. 0nuality Assurance Measures: Quality assurance measures were follow=3
and the study was audited on a monthly basis. The report was signes
by the Quality Assurance Manager.

DISCUSSION: There were saveral places in which the procedures in this
study deviated from the EPA Testing Guidelines: 1) For the clinical
chemistrv stulies, the same animals were not used for each time pecint.
These animals w2rz sa:rificed at edch time point. 2) Histopathology
on gross lesions in the low and mid-dose animals sacrificed at 3, & and
17 months was not conducted. HMicroscopic examinzstions were oo l:ted
on gross lesions in these dose groups at the 12 month sacrifice, st
termination and on all animals that either died cr were sacrificed in
extremis during the staiv. 3) The lungs and the kidneys were not
examined in the low and mid-dose groups at the 2 and 6 month sacrifice
times.

Point number 1 is not considered to be one that ~ould significantly
affect the outcome of the study. Since microscccic examinations were
oonducted on gross lesions and the specific organs mantioned above in
point 3 from both the low and mid-dose groups at other sacrifice times,
and since the results were negative except for testicular effects,
these points are als)» ot considered to be significant to the outcome
of this study. Therefore, this study is classified as CORE GUIDELINE
for the chronic portion Gf the study. The NOEL ZIor the study is 2.49
mg/kg/day based upon testicular atrophy in males and the LOEL is 3.34
mg/kg/day. In females, a significant increase in hepatic mixed functicr
oxidase activity was observed in both the mid- a3 high Sose grours at
3 mwnths, the mean liver-to body-weight ratio was elevated at 3 months
and the mean liver weight was elevated at 6 mont-s. These effects are
most likely an adaptive rmesponse. Therefoce, it appears that the
chemical has a minimal effect on females at the dose levels tested.

!
The chemical was not oncogenic under the conditions of the staly. The
study is classified as CORE SUPPLEMENTARY {or the oncogenic portion of
the study because the Taoxicology Branch (TB) does not believe that the
Ly dose level tested was sufficiently high enouzn. It does not appear
rt1at the Maximum Toleratiled Dose (MID) was reacheZ. Other than testicula-
atrophy, there was a marginal effect on liver weights in females at the
highest dose level tested. Body weights wer2 marzinalNly decreased in
males, but food consumptjiion was also less than controls. In addition,

an increase in liver mixed function oxidase .35 :13> observed. These

. ¢ - 2 g .. R ..
effects are not considered severe enough to estaslish &:-t L™2 highest
dose level tested (805 gpm} approached the ¥IT,. T=

Testicular atrophy is
not lik2ly; .y .- 17— *ir—atening, and thus, hiz::c dasz lavels cculd

have been used. In addition, this lesion Jid nct appear in the rat
sudchirviic stwdy. The dose levels selected Zor the chronic study appearzd
to be selected i1 L' 4-i- .f i rers2 in liver weightsz and liver enzy—e
irdustion,
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The dose levels selected for the rat subchronic study were approximately
10, 30, 100, 300, 1000, 3000, 10,000 ard 30,000 ppm, No effects were
observed with dose levels up to and includiry 100 ppm. At 300 ppm,
increases in liver mixed function oxidase activity were observed. At
1000 ppm, increases in the mean relative liver weights in females ard
accentuated liver architecture (seen grossly but nothing was noted in
the microscopic examinations) were observed in additiorn to what was

seen at 300 ppm. At 3000 ppm, increases ir kidrey and liver weights

and SGOT were observed as well as that noted for 1000 ppam. In addition,
hepatocellular hypertrophy was seen in the majority of the arimals ard
hepatocellular necrosis was seen in 1710/ mates and 3/10 females.
Pigmentation of the convoluted tubular epithelium of the kidney was

also observed at this dose level in males oniy. At 10,000 ppm, the
effects noted at 3,000 ppm were observed-(hepatocellular necrosis was
seen in only 1 animal of each sex) as well as vacuolated swollen
hepatocytes, blood effects (indications of red cell destruction and
compensatory red cell production and hemosiderosis), increases in liver
enzymes and BUN, Kupffer cell pigmentation. All of the animals which
received 30,000 ppm died prior to the end of the testing period. Based
upon the effects noted in the sibchronic study in rats, TB believes

that higher dose levels should have been used in the rat chronic/oncogenicity
study.
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TABLE 1
INCIDENCE OF UNILATERAL AND BILATERAL TESTICULAR ATROPHY

Control Low Mid High

!

12-Month Sacrifice :

Bilateral 0/20 0/19 1/20 3/20
Unilateral 0/20 1/19 0/20 0720

17-Month Sacr:fice

Bilateral 2/18 2/18 0/18 4718
Unilateral 2/18 2/18 - 0/18 1718

Terminal Sacrifice

Bilateral 2/17 1/19 5/20 12722
Unilateral 2/17 3/19 6/20 2/22

Animals That Died or Were Sacrificed Moribund
!
Bilateral 1735 4/35 10/32 12/30
Unilateral 6/35 4/35 5/32 5/30

Toia] Incidence of Testicu]aﬁ Atrophy Across All Groups* )

i !
Bilateral 5/110 - 7/116 f 16/110 31/110
Unilateral 10/110 10/110 11/110 8/110

* Including 3 and & month sacrifices (10 animals apiece, except low dos: at
3 months had only 9 animals).
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DATA EVALUATION REPOURT
STUDY TYPE: Chronic Feeding Nonrodent (Dog) (83-1)
TGX. CHEM. MO.: 723K

ACCESSION NUMBER: 266088

TEST MATERIAL: RH-3866

R

SYNONYMS: Systhane, Rally, Myclobutaril, RH-53,866

REPORT NUMBER: 84R-078

SPONSOR: Rohm & Haas Co., Philadelphia, PA

TESTING FACILITY: Rohm & Haas Co., Toxicology Dept., Spring House, PA
TITLE OF REPORT: RH-3866: One Year Dietary Study in Beagle Dogs

AUTHOR(S): P.R. Goldman, J.C. Harris and J.D. Frantz
REPCRT ISSUED: October 15, 1986

IDENTIFYING VOLUME: Volume 14 of 47 \

!
CONCLUSION: NOEL 100 ppm (3.09 mg/kg/day for males and 3.83 mg/kg/day for females)

based upon hepatocellular hypertrophy. Supporting effects in orgam
weights and clinicz' chemistry observed. LOEL 400 ppm (14.28
mg/kg/day for males and 15.68 mg/kg/d?y for females)

Classification: CORE MINIMUM because full histopathology examinations were rnot
submitted on the mid- and low deose levels.

A. MATERIALS AND METHODS:

1. Test Compound(s): j

Chemical Name: alpha-butyl-aipha-4-chloropheryl-1-H-1,2,4-trjazole-
propanenitrile \
Bescription: white solid j
Batch #(s), Other #(s): Lot No. 83159-7, Sample No. {7D No.) 84-063
Purity: 91.4% !
Scurce: Rohm & Haas ;
|
2. Test Arimals and/or Other Test System (if applicaple):

Suy2cies and Strairn (sexes): male and female beagle dogs
Acz: 5 months at start of test
Soui~ce{s): Marshall Research Animals (North Rose, HY®

N
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3. Procedure:

a.

(]
1]

Ty

Dietary Preparation (if applicable): RH-3866 was heated until
liquified, stirred, weighed, dissolved in acetone and blended with
the feed. The acetone was evaporated off.

Frequency of preparation: weekly

Storage conditions: Stored at room temperature in ja?s {one jar per
weekly diet preparation)

Stability Analyses: a sample from each weekly prepzaration was taken
for analysis. Select samples were analyzed.

Homogeneity Analyses: The first time the diets were prepared, samples
were taken from tne top, middle, and bottom ¢f each dietary concentration
and submitted for analysis. .
Concentration Analyses: This was done in commection with the stability
and homogeneity analyses.

Basis For Selection of Dosage Levels:

Doses selected on the basis of a one-month rance-finding study.
1

Animal Assignment and Dose Levels: !

Test Dese AGain-  Main Stucy
Group istered 1z months
pom male femsle
Contr. O 6 ‘6
1 10 6 €
2 160 6 g
3 400 6 .
4 1600 6 P8

Procedures for Studies Other Than Feedina ané/or Adcitions,
Changes in Feeding Study: Control and test diets were offerec for \
same two hours per day. i

i
Clinical Observations and Mortality: Dogsgwe:e observed dailv Zor
clinical signs of toxicity. Physical exams conducted weekly for
first month and biweekly for remainder of treztment operiod.

Body Weight Determinations: wWeekly

Food and/or Water Consumction: dcaily. Mean Zszed ccrnsurmztiorn oer
group calculated weekly.
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h. Ophthalmological Examinations (if applicable): Conducted during pre-
test period and during weeks 26 and 52 of treatment period.

i. Clinical Patholoay: (*) recommended by Guidelines

1) Hematology:

Collection times for blood (including # of animals):
weeks -2, -1, 13, 25, 39 and 53 i

The following CHECKED (X) parameters were examined:

X X

Hematocrit (HCT)* Mean corpuscular HGB (MCH)
Hemoglobin (HGB)* Mean corpustular HGB conc.(MCHC)
Leukocyte count (WBC)* Mean corpustular volume (MCV)
Erythrocyte count (RBC)* Red blood cell marchology
Platelet count*

Total plasma protein (TP)

'x| Leukocyte differential count*

Mo X X X
I

Z2) Clinical Chemistry:

The following CHECKED (X) parameters were examined:

¢

X X

TElectrolytes: “Other:

x| Calcium* x| Albumin*
Chloride* X| Blood Creatinine*
Magnesium* x| Blood urea nitrogen*

x| Phosphorus* X| Cholesterol*
Potassium* X| Globulins
Sodium* %] Giucose*

Enzymes: x| Total bilirubin*

1| Alkaline phosphatase %| Total protein*
Cholinesterase Triglycerices
Creatinine phosphokinase¥ x| A/G ratlo
Lactic acid dehydrogenase

¥ | Serum alanine aminotransferase (also SGPT)* \

x{ Serum aspartate aminotransferase (alsoc SGOT)*

x| Gamma glutamyl transpeptidase

(99
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3) Urinalysis:

Collection times for urine (including # cf animals):
On each of 2 consecutive days at weeks -4 (all animals), 25 and
51 weeks (cor.trols and high dose)

The following CHECKED (X) parameters were examined:

X X

x| Appearance* x| Glucose* |
Volume* x| Ketones* !

x| Specific gravity* x| Bilirubin*

X| pH X | Blood* —

x| Sediment {(microscopic)* Nitrate

X| Protein* Urobilinogen

Gross Necropsy:

animals (groups) which died or were sacrificed in moridund condition
and/or were sacrificed as part of an interim group prior to end of
exposure period and were subjected to camplete gross pathological
examinations:

None were sacrificed and none died prior to completion of the study.

Animals (groups) sacrificed at the end of the treatment/observation
period which were subjected to camplete cross pathological examinations:

All animals in all dose groups.

g - -

-




k. Histopathology:

Animals (groups) which were sacrificed at the end of the
treatment/cbservation period and were subjected to microscopic

examination:

All animals from high dose and control groups;
and testes in all dogs from all dose groups.

liver, gallbladder
Tissues were

preserved from all animals from all dose groups for possible
future examination.

CHECKED (X) tissues were preserved for histopathological
examination and (XX) tissues were weighed upon removal from the

animal.

X X

Digestive system Cardiovasc./Hemat.

Tongue x| Aorta*

%| Salivary glands* XX | Heart*

X| Esophagus* x| Bone marrow*

X| Stomach* x| Lymph nodes¥*

x| Duodenum* XX | Spleen*

x| Jejunum* X | Thymus*

x| Ileum* Urogenital

X| Cecum* %x| Kidneys*

x| Colon* ¥X| Urinary bladder*
X | Rectum* x| Testes*
x| Liver* : Epidigymides

%z| Gall bladder* x| Prostate

X| Pancreas* £| Seminal vesicle

Respiratory X| Ovaries

%X | Trachea* x| Uterus*

] Lung*

1. Statistical Analyses:

The (*) tissues were recommended by the Guidelines.

X
Neurologic -
xx| Brain*
x| Periph. nerve*
x| Spinal cord (3 levels)*
xx| Pituitary*
%| Eyes (optic n.}*
Glandular
xx| Adrenals?* )
Iacrimal gland !
x! Mammary gland*
xx| Parathyroids*
Xx| Thyroids* ‘
Other ;
x| Bone* fi
x| Skeletal muscle*’
x| Skin 1
®{ All gross lesions

and masses

Distributions of all continuous cata

were inspected for normality and homogeneity of variance across
. Analyses of variance were used when needed.

treatment groups

Duncan's multiple range test was used on some data as wnll as T

tests.

RESULTS::

1. Dietary Preparztion:

|
rverage dose levels ranced between 97-111%

e

Y
1
|

i

o~
o

the theoretical dose levels, with an overall average of 103%.

2. Clinical Cbservations and Mortality: No deaths were obssrved and
no clinical sicans of toxicity were noted at znv of the dose levels
throughout the scudy.
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6.

Bodv Weight Determinations: The body weights >f male dogs at the

highest dose level were significantly decreased following one week

of treatment but were similar to control values throughout the

remainder of the study. The mean body weights of female dogs at

this dose level were significantly less than the control values for

the first 5 weeks of the study. No treatment related changes wers

noted in the body weights of either sex at anv of the other dose |
levels. i

Food and/or Water Consumption: Food consumption of female dogs Zed

the highest dose level was consistently beiow that of che -
controls throughout the study. Food consumption of males at the

highest dose level was Yelow that of the controls during the first

week but was similar to controls during the remainder of the stucy.

No differences were observed in the food consumption of the other

groups when compared to controls. -

Orhthalmological Examinations: No ophthalmological zbnormalities
were seen in any of the treated dogs.

Hematoloay: A slightly decreased number of red blood cells (RBC),

an increased number of platelets, an increase in mean cell hemoglobin
and an increase in the mean corpuscular volume were cbserved in

male dogs at the hlghes* dose level throughout the treatment per*od‘
A Sll”ht increase in the mean cell hemoglctin was observed in mals
dogs at 400 ppm. No other treatment related changes {other than
spurious differences) were observed in any of the other parameters

or in any of the other dose groups. '
Clinical Chemistry: Increcses in inorganic phosphorus and alkalineg
phosphatase and a decrease in serum albumin were observed in both
sexes at the highest dose level. Aalkaiine phosphatase was also
increased in females at 400 ppm. SGPT was increased in males anc
GGT was increased in females at the highest cdose level (1600 ppm).
These changes were consistent throughout the creatment period. :J:;
other consistent chances were noted in any of the other parameters!
or in any of the other dose groups.

3

Urinzlvsis: WNo treatment related changes were noted in any of tze,
treated groups.

Gross Patholocv: Gross changes were observed in the livers of hic
dose cogs of bcin sexes. These changes consisted of enlargement |
and/or accentuated lobular architecture (1 male and 2 femaies). '
Other changes were considered incidental and were found in all
groups, 1ﬁcluding controls. Frequent chances includeu reddened
portions of the iIntestinal tract, thickene< and reddened mammaryv

s -

alands {females conly) znd distended uteri [ females only).
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10.

11.

Orcan Weichts: Increased absolute and relative liver weights wers

observed in both sexes at 1600 ppm and in females at 400 pom. No
vther observed changes in organ we:ichts were considered to be
related to treatment. The statistically significant increzse in
solute liver weight of 100 ppm f=mnale cocs is considered to be
due to the larger size of the dogs in this group when campared to
control dogs and the statisticallv significant increase in relative
liver weichts in the 10 ppm dogs iz consicered to be due in part to
the smaller size of the dogs at this douse level.

Histopathology:

a. HNonneoplastic lesions: Compound—-relaced nonneoplastic lesions
were cbserved in the livers of both ssxes of dogs from the 40D
opm and from the 1600 ppm dose Zroups. These lesions includec
minimal to mild hepatoceltular avpertrophy in 1/6 of the 400
com male dogs and in 5/6 of the 1600 opm male dogs and mild -o
moderate hepatocellular hypertroohy i1n 2/6 of the 400 opm
temale dogs and in 6/6 of the 1600 ppm female dogs. The
hypertrophy was characterized v cells with large amounts of
oale, =osinophilic, finely gra—malar cytoplasm; in a few more
severely affected livers it was noted to be almost panioobular
in distribution. "Ballooned" Zspatocytes or expanded hepatocvtes
with large clear cytoplasmic szaces, sometimes containing onl:s
a few strands of pink cytoplasm were sporatically observed in
some 0f the more severely affected hich dose females. These
cells were thoucht to represent saversly hypertrophiezZ, pcssizly
degenerzating, hepatocytes. Nc changes in the liver related t>
“reatment were noted in zany of the animals in the lower dose
levels. Table 1 summarizes th= chances noted in the livers <2
—he tresated animals. No treatment related changes wers obsered
in the cestes of any of Zhe ma_.= animzls. Incidences £ ler .ons
in treatec animals were similez =0 ccntrols at all <oss levels.
Thanzes in other organs were considerzZ to be incidenzzl ard
~ot relazted to treatment.

b. eoplzstic lesions: No neoplastic lesions were observs< in anv
. of the animals.

Tua_ity Assurance Measures: t 2nZ the original Zzzz frco
“ne studv w~sre reviewed Ior 0 Tne GLP's and tte study
was zuditel z number 0f fimes Thro.ZTnocut Thne cretreatment znd
LrzzTment Thases. The repcro is signed Zv the Juality rsz.irzancs
P

[

'
.

-~




C.

DESCUSSION: This study is ir gerneral well conducted. There is, however,
ome important item missing: a full microscopic examination was not
conducted on the mid- and low dose animals. Full microscopic
examinations orn all animals ir norrodent studies are required by the

ERA Guidelines. In additiorn to incomplete microscopic examinations,
there were a few minor missing items in the hematology summary (ro
mention of the statistically significant increases in mean cell hemoglobin
im the top two dose levels and an increase in mean corpuscular volume

at the top dose level). The study is CORE MINIMIM because complete
microscopic examinations were not submitted on the mid- and low dose
Tevels. In this case, the study was excepted because no other effects
were seen in any of the other chronic studies except testicular effects
amd the testes were examined microscopically at all dose levels in the
study. It is not likely that complete microscopic examinations at all
dose levels would change the outcome of the study. The NOEL is 100 ppm
(3.09 mg/kg/day for males anrd 3.83 mg/kg/day for females) based upon
hepatocellular hypertrophy and the LOEL is 400 ppm (14.28 mg/kg/day for
males and 15.68 mg/kg/day for females). Supporting effects were observed
as well.
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HH-J866: OWE YEAR DIETARY TOXICITY STUDY IN BFAGLE DOGS

PROTOCOL NO, 84P-20)

Table ¢

Group:
RH-3866 Tachnica!: ppm
Numbar of Animals Per Group

Yissue/Microscopic Obnervations

Liver

Nusber Examined
Nunber Norma)l

. hapatocellutar hypertrophy, centrilobular
congestion
pigmentation, multifocal

mononuclear cell Ynfilirate,
periportal, multifocal

sosinophtila, periportal, multifocal

mononuclear cell infiitrate, central
vein, mulitifoca)

hepatic cord atrophy, subcapsular

mononucliear cell inftitrate,
parenchymat, multifocal

napatitia, acute, multifocsl
"hatllooned® hepatocytes,
. centrilobular

vacuot fzation, peariportat,
sultiftocal —.

REPORT NO

Summary Of Histopathology Obsarvations

females

i
0

6

3
100

6

1600

< O

-

3
100

6

1600
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RALLY® Fungicide
Respomse to TB Peer Review on the Adequacy of
HDT for Onoogemicity Studies in Rats amd Mice
Report No. 88R-051

EXECUTIVE SUMMARY

1

I. Response tc TB Peer Review of 2-year Rat StLdy

EPA MTD Concern

¢ Rat chronic study efrects do not appear to be life-threatening.

® Depressed body weight gain (BWG) is insufficient simce values
returned to control values v the very end of the studv.

®  Predicted MID from 90-day study was 3000 ppm.

Rohm and Haas Re—-evaluation
A. Actuel Data from the 2-year chronic/oncogenicity study

-

testicu.ar Atrophy

®  Incidence cf testicular atrophy was 3x control a: 200 ppm and
6x control =zt ¢C0 ppm.

®  Atrophy is indicztive of specific dose related target organ
stress sufticient to induce oncogenic effects if biologically
rcssible.

Bodw Weight Gein ‘BwW(’)

\
e le BWG depression reached -7% in the f°rst year and -127 in

the second year {Figure 1, Table 1).

®  Female BWC depression reached -5Z in the first wear zr2 -177 in
the second year {(Figure 2, Table 2).

®  Cunvergence of high dose BWG with values by the very end of the
study is an artifact cau : by accelerated control decline at
the most prominent aging period (Figp re 3 and 4).

Liver Effects

® L.ver weig' - was significantly increased in females (13 - 20 7;
£0.05) -t O ppm at 3 and 5 months.

®  MFO was increased in me® 's and females at 8C0 ppm in ail
periods evaluated. Female values were 1537-178%Z of control.
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® These effects may not be life-threatening per se, but indicate
additional target organ stress.

B. Predicted MID from 90-day Feeding Study I

®  90-day BWG depression at 3000 ppm reached -197 in males and
-16Z in females and was decreasing (Figure 1 and 2; Table3 ).

® Extrapolating to 2 years, BWG depression would have continued
to a maximum of -25Z for males and -307 for females (Tigure 1
and 2).

® Effects seen at 3000 ppm were: BWG depression, liver
hypertropy, cell necrosis, increased liver weight and MFO
induction, increased kidney weight, renal toxicity (EUN;
pigmentation of the renal tubular epithelium), increased serum
cholesterol, and adrenal cortex vacuolization.

® At 1000 ppm BWG depression reached a reasonable - 10% as early
as 6 weeks (Figure 1 and 2) as required by the new MID
criteria.

¢ The dose chosen was 800 ppm.

II. Response to EPA Peer Review of 2-year Mouse Study

EPA's MTD Concerns

® HDT was inadequate as MID in female mice.
®  Predicted MID by TB was 3000 ppm.

Rohm and Haas Re-evaluation for Females

1. Actual data from the 2-year feeding study:
®  BWG depression was consistently at -10 to -15% % at the HDT
(500 ppm) during the first 90 days; and averaging -5 to -107
\Ehrough out the rest of the study (Table 4; Figure 5).

® Liver toxicity at 500 ppm as MID criteria included:
i

Increased liver weight (12 - 13%Z) at 3 months

- MFO induction at all periods evaluated (3, 6, and 12 months)
- SGPT increase (60%) at 3 months

Hepatocellular vacuolization at terminal sacrifice
Hepatocellular alterations of all types at terminal sacrifice
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2. Predicted MID from 90-day feeding study:

®  Decreased BWG at 500 ppm in the.Z-year study was not seen at
1000 ppm in the 90 day study. This was due to age differences;
older animals were used in the 90-day feeding study (Table 4, 5).
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